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TONING  BROMIDES 


CHAPTER  1. 

CHIEFLY  WARNINGS. 

The  choice  of  a  printing  process  for  artistic 
expression,  were  it  sufficiently  considered  (and 
it  very  rarely  is  amongst  amateurs),  is  dependent 
on  something  more  than  a  complete  mastery 
of  the  printed  instructions  provided  by  the 
manufacturer  of  the  printing  paper.  A  know- 
ledge of  the  chemistry  of  the  manufacture  of  the 
paper  is  quite  unnecessary,  and  in  the  majority 
of  cases  would  be  useless  information ;  hut  a 
knowledge  of  the  possibilities  of  a  process  in 
all  its  branches  is  everything,  since  knowledge 
creates  power,  and  a  complete  mastery  eliminates 
failures.  To  this  end,  I  have  in  this  little  work 
endeavored  to  give  the  reader  the  benefit  of  a 
personal  experience,  extending  over  many  years, 
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in  experimental  research  and  applied  work  in 
the  process  of  the  color-toning  of  bromide  prints, 
information  on  which  has  hitherto,  for  some 
unknown  reason,  been  scanty  enough  in  the 
technical  press,  and  too  scattered  to  be  of  much 
value  to  the  average  and  incidental  worker.  It 
has  been  my  aim  throughout  to  make  the 
various  processes  and  their  manipulations  as 
intelligible  to  the  beginner  as  to  the  more 
advanced  worker.  By  this  I  hope  to  be  not 
only  successful  in  enabling  the  worker  to  produce 
the  best  results,  but  also  instrumental  in  creating 
a  desire  for  further  general  and  particular  in- 
formation in  the  science  and  art  of  photography  ; 
thereby  tending  to  its  advancement  and 
progression,  of  which  it  stands  in  sore  need  in 
this  country. 

With  regard  to  the  bromide  printing  process 
itself,  to  me  it  is  the  ideal  of  the  present  day. 
Its  possibilities  are  greater  than  any  other, 
therefore  its  fascination  is  more  enduring  ;  and  of 
all  its  manipulations  toning  is  the  most  fascinat- 
ing. The  pure  black-and-white  print — be  the 
shadows  of  the  softest  dove  grey  or  the  deepest  of 
transparent  or  liquid  black — may  be  converted 
at  will  into  almost  any  color,  and  generally  with 
such  rapidity  and  ease  as  to  be  quite  exciting 
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to  the  beginner.  Still  greater  fascination  is 
engendered  by  the  fact  that  in  many  processes 
the  color  may  be  controlled,  or  sought  for  and 
obtained,  during  the  toning  operation ;  may  be 
stopped  and  retained  at  that  stage,  or  passed 
over  for  a  different  shade. 

Comparing  the  process  for  a  moment  with 
those  of  carbon  and  platinotype  for  color  work 
alone — with  carbon  you  choose  your  pigment 
beforehand,  which  may  or  may  not  give  the 
desired  effect  in  the  finished  print ;  at  any  rate, 
it  is  practically  uncontrollable. 

With  platinotype  it  is  possible  to  get  a  poor 
apology  for  a  sepia,  but  with  a  tremendous 
amount  of  uncertainty  ;  it  is  also  possible  to  get 
some  ambiguous  tints  of  green  and  blue  by 
means  of  uranium,  which  may  or  may  not  last* 
It  is  interesting  to  note,  also,  that  the  sepia 
platinum  image  of  a  platinotype  print  may  be 
obtained  on  bromide  paper  by  replacing  the 
silver  with  platinum,  and  by  practically  the 
same  chemical  process.  The  comparative  costs 
of  the  processes  we  will  not  enter  into,  as, 
although  they  are  far  and  away  in  favor  of  the 
bromide,  there  may  be  many  of  my  readers  to 
whom  this  would  be  of  no  material  importance. 
With  regard  to  permanency,  when  we  get  images 
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composed  of  such  substances  as  platinum,  silver, 
gold,  silver  sulphide,  etc.,  we  may  rest  content 
with  the  fact  that  the  paper  on  which  they 
are  supported  will  go  first. 

The  question  of  surface  is  very  satisfactorily 
answered  by  the  fact  that  nearly  all  manu- 
facturers supply  qualities  from  the  roughest  of 
gros  grain  to  that  of  a  glossy  enamel. 

Throughout  the  work  I  have  painfully  re- 
frained from  any  description  of  the  artistic 
and  pictorial  beauty  of  the  many  and  various 
tints  to  be  obtained,  leaving  them  with  assured 
anticipation  to  the  worker's  own  observation. 

For  the  successful  manipulation  of  the  various 
processes  I  must  impress  upon  the  reader  the 
great  importance  of  the  personal  element. 
Everything  is  dependent  on  it 

To  a  certain  extent  all  processes  are  me- 
chanical, but  only  as  regards  the  personal 
arrangements  and  precautions  for  their  proper 
working,  of  which  the  following  are  important, 
and  should  be  carefully  considered  before 
commencing  work  : — 

(1)  Since  all  reactions  or  changes  are  chemical 
ones,  the  necessity  for  chemical  cleanliness  is 
absolute.  Cleanness  at  every  stage  not  only 
prevents  any  interference  with  the  production  of 
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the  desired  tone,  by  providing  a  clear  field  for 
the  particular  reaction,  but  also,  in  making 
that  reaction  definite  and  complete,  renders 
the  result  more  permanent,  a  condition  very 
essential  when  another  change  or  secondary 
reaction  is  necessary  to  produce  the  final  tone. 

(2)  When  a  tone  can  be  produced  by  a 
single  reaction  between  the  original  silver  and 
the  chemical,  or  mixture  of  chemicals,  employed, 
it  is  better  to  adopt  this  method  in  preference 
to  one  more  complicated  and  involving  two  or 
more  changes  in  the  silver  salt,  since  a  certain 
amount  of  strain,  set  up  in  the  emulsion  with 
each  change,  tends  to  produce  impermanence ; 
also  the  eff*ect,  and  the  extent  of  it,  on  the 
emulsion  must  remain  unknown,  thus  rendering 
uncertain  the  amount  of  washing  required  to 
completely  eliminate  any  free  salts.  Except 
where  expressly  otherwise  stated,  it  is  an  essen- 
tial condition  of  perfect  results  that  hypo  "  he 
completely  removed  from  the  print  hefore  toning. 

(3)  It  is  conducive  to  the  best  results  to 
allow  prints  to  dry  before  toning,  and,  either 
before  drying  or  before  toning,  to  subject  them 
to  ten  minutes'  immersion  in  a  10  per  cent, 
formalin  bath. 

(4)  The  ultimate  intensity  of  a  toned  print 


14 


TONING  BROMIDES. 


is  better  judged  by  viewing  it  in  a  dry  state 
before  toning. 

(5)  If  a  toning  process  cannot  be  stopped  at 
any  stage  before  its  finality,  and  the  partially 
treated  print  washed,  and  then  be  considered  as 
permanent  as  the  completed  tone,  the  process 
should  either  be  abandoned  or  worked  to  the  limit. 

(6)  Complete  substitution  of  another  metal 
for  the  silver  leads  in  nearly  all  cases  to  greater 
permanence  than  does  partial  substitution  or 
the  formation  of  an  amalgam  :  never  employ  a 
mercury  salt  if  you  can  avoid  it,  unless  the  final 
tone  is  produced  by  complete  substitution. 

(7)  Equality  in  the  temperature  of  solutions 
and  washing  water  is  very  important. 

(8)  Platino-matt  papers  are  less  liable  to 
blisters  than  the  glossy  kinds,  although  the 
transparency  of  the  shadow  depth  is  not  quite 
so  fine.  After  mounting,  prints  are  much 
improved  by  vigorously  rubbing  them  with  a 
plug  of  cotton-wool  soaked  in  alcohol — methy- 
lated spirits  will  act  as  the  next  best  thing — 
and,  when  dry,  polishing  them  with  a  silk 
handkerchief,  using  considerable  pressure. 

(9)  In  using  a  process  for  the  first  time,  it  is 
advisable  to  make  a  trial  with  a  spare  print  of 
similar  intensity  to  the  one  to  be  toned,  treated 
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under  the  same  conditions  and  with  precisely 
the  same  amount  of  care. 

(10)  Except  where  intensification  or  reduction 
occurs,  the  scale  of  gradation  will  remain  practi- 
cally the  same  in  the  toned  print,  with  the  one 
difference  of  the  shadows  being  raised  from  the 
black  to  the  deepest  tint  of  the  final  tone. 
There  are  one  or  two  exceptions  to  this.  In 
the  majority  of  the  processes  I  can  personally 
vouch  for  the  tones  obtained,  but  some  of  the 
tints  vary  slightly  with  difi^erent  makes  of 
paper ;  also  in  some  instances  diff'erent  processes 
give  similar  tones,  so  that  I  may  not  have 
worked  them  all,  or  may  have  chosen  one  in 
preference  to  others.  In  all  cases  where  I  have 
found  a  process  unsatisfactory  I  distinctly  state 
the  fact,  but  I  wish  the  reader  to  bear  in  mind 
that  this  may  be  due  either  to  ignorance  or  bad 
manipulation  on  my  part,  although,  in  justice 
to  many  untiring  efi*orts  to  make  the  best  of  a 
bad  process,  I  have,  with  a  very  fair  knowledge 
of  the  chemistry  of  the  work,  eliminated  every 
possible  error  liable  to  involve  poor  results  in 
such  cases,  and  have  often  substituted  difi'erent 
reactions  tending  to  produce  the  same  tint. 

(11)  In  the  case  of  large  work,  where 
economy  is  a  consideration,  the  soaked  print 


16 


TONING  BROMIDES. 


may  be  laid  in  the  dish — which  is  stood  nearly 
on  end — and  the  solution  applied  by  means  of  a 
broad  camel-hair  brush  drawn  from  side  to  side 
across  the  print,  the  solution  collecting  in  the 
bottom  of  the  dish  being  used  over  and  over 
again.  Prints  should  be  soaked  for  at  least 
five  minutes  before  toning. 

(12)  Thorough  washing,  where  stated,  must 
be  strictly  adhered  to. 

(13)  Tones  vary  slightly  with  some  develo- 
pers, but  the  diff'erence  is  not  very  material ;  I 
have,  however,  obtained  the  most  effective 
results  with  prints  developed  to  the  blue-black 
tone  characteristic  of  metol-hydroquinone.  This 
is  undoubtedly  one  of  the  finest  developers  for 
bromide  work,  and  for  those  who  may  care  to 
adopt  it  I  give  the  following  formula,  which  is 
the  result  of  numerous  experiments  to  obtain 
the  most  efi'ective  combination  : — 


Metol  . 
Hydroquinone 
Sodium  sulphite 
Potassium  carbonate 
Water  . 


100  grains. 

50  „ 

3  ounces. 
1 1 

80  „ 


10  per  cent,  solution  of  bromide  of  potassium 
to  be  added  as  required. 
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The  keeping  quality  of  the  above  is  practi- 
cally indefinite,  and  it  may  therefore  be  made 
up  in  the  volume  given. 

(14)  In  all  cases  I  have  given  the  time  of 
washing  for  running  water :  where  this  is  not 
possible,  frequent  changes  extending  over  about 
double  the  time  should  be  given. 

In  choosing  a  process  there  are  three  items 
to  be  considered  :  color,  efficiency,  permanence. 
Convenience  I  leave  entirely  to  the  individual 
worker. 

In  the  case  of  sepia  tones  there  are  several 
methods  for  obtaining  this  brown-black  or 
brown-black-red  color,  but  as  a  matter  of  fact 
only  one  of  them  approaches  near  to  the  actual 
sepia  water-color,  and  that  is  the  platinum 
process  discovered  by  myself  some  six  years  ago. 
This,  however,  with  the  exception  of  the  hypo 
and  alum  process,  takes  longer  than  any  of  the 
others.  It  is  possible  to  vary  it  slightly  as 
stated. 

The  sulphiding  processes  are  the  most  rapid, 

occupying  but  a  few  minutes,  but  the  color  is 

distinctly  a  brown-black,  with  perhaps  a  tinge  of 

purple.    The  image  is  permanent,  and  the  tone 

cannot  be  varied  except  by  incomplete  bleaching. 

Ferguson's  copper  process  will  not  give  a  pure 
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sepia,  or  even  a  brown-black,  as  there  is  always 
too  much  of  a  purple  tinge.  The  uranium 
process  I  most  strongly  condemn  as  uncertain, 
impermanent,  and  altogether  unsatisfactory. 
It  is  only  given  in  this  work  in  order  to  make 
it  as  complete  as  possible. 

Sepia  tones  obtained  with  Schlippe's  salt 
(sodium  sulphantimoniate)  are  not  to  be  re- 
commended in  preference  to  others. 

With  regard  to  red  tones,  the  copper  method 
is  undoubtedly  the  best. 

A  purple  tone  obtained  by  replacing  the 
silver  with  gold  is  the  most  permanent. 

Tones  obtained  with  iron  salts,  such  as  green, 
blue,  and  blue-green,  are  more  permanent  if  the 
print  first  be  bleached  with  potassium  ferri- 
cyanide ;  but  processes  for  obtaining  them  direct 
in  one  operation  may  be  equally  permanent,  but 
in  no  case  more  so.  It  is  impossible  to  make  a 
comparison  in  the  way  of  beauty  of  results,  as 
in  doing  so  we  must  inevitably  enter  the  region 
of  the  artistic,  and  I  will  not  be  held  responsible 
for  any  crime  in  the  way  of  opinion.  In  every 
case  where  a  tone  is  a  good  one,  I  think  I  have 
definitely  stated  the  fact. 

I  believe  all  toning  processes  for  bromide 
prints  work  well  with  gaslight  papers,  although 


CHAPTER  I. 


19 


the  intensity  of  the  tone  in  many  cases  is  not 
so  great ;  this  I  think  is  due  to  the  fact  that 
gaslight  papers  contain  a  greater  proportion  of 
chloride  of  silver  in  the  emulsion.  Personally, 
I  am  not  in  favor  of  this  paper  in  preference  to 
bromide,  as  the  scale  of  gradation  is  much 
shorter  and  the  possible  variation  of  effect 
much  less. 


CHAPTER  11. 


PRELIMINAEY  TREATMENT. 

As  before  stated,  successful  toning  is  to  a  great 
extent  dependent  on  the  state  of  the  silver 
deposit  in  the  developed  and  fixed  print.  A 
process  which  either  increases  or  reduces  the 
intensity  of  the  image  is  in  no  case  a  satisfactory 
one,  since  an  element  of  uncertainty  is  intro- 
duced. It  can  be  satisfactory  only  when  we 
know  that  the  intensity  secured  in  the  black 
cannot  be  altered  except  at  will.  In  most  cases 
of  toning  it  naturally  follows  that  the  deepest 
shade  or  tone -value  in  the  black  will  be  raised 
to  the  deepest  shade  of  the  color  to  which  it  is 
toned.  Isolated  cases  in  which  this  does  not 
occur  are  two  of  my  own  processes,  viz.  those 
for  green  and  blue-green ;  here  the  tint  is 
imparted  to  the  black  instead  of  the  black  being 
raised  to  the  prevailing  color. 

Now  it  must  be  clearly  understood  that 
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except  where  intensification  or  reduction  occurs 
the  scale  of  gradation  will  remain  precisely  the 
same  after  toning,  and  therefore  the  desired 
effect  in  tone-values  should  be  definitely  secured 
in  the  black.  If  a  tone  or  shade  is  rich  and 
transparent  in  its  intensity  in  the  scale  from 
black  to  white,  it  will  be  so  after  toning.  At 
the  same  time,  it  must  not  be  forgotten  that 
while  toning  does  not  alter  the  highest  tone- 
value,  Le.  white,  it  changes  the  rest  of  the  scale 
to  the  values  of  the  particular  color ;  and  as 
black  is  the  lowest  tone  in  nature,  a  toned  print 
may  appear  generally  lighter  than  was  anticipated, 
if  allow^ance  is  not  made  for  this  fact.  Mud- 
diness  " — I  presume  every  worker  in  bromide 
will  understand  what  I  mean  by  this  technical 
expression — or  clogged  shadows  in  a  bromide 
print  will  be  infallibly  retained  during  toning, 
except  where  intensification  occurs.  This 
muddiness  may  be  easily  eliminated  by  treat- 
ment with  the  cupric  bromide  intensification 
process  (p.  22).  As  this  process  plays  such 
an  important  part  in  all  bromide  work,  it  is 
my  intention  to  dwell  at  some  length  on  its 
peculiarities  and  value. 

Where  a  tone  is  obtained  by  the  substitution 
of  another  metal  for  silver,  it  is  of  the  highest 
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importance  that  the  original  deposit  be  pure 
silver.  Thus,  treatment  with  mercury,  which 
will  form  an  amalgam  with  the  silver,  or  treat- 
ment with  any  other  metal  combining  with 
silver,  no  matter  for  what  purpose,  is  to  be 
absolutely  condemned.  Hence,  mercury  in  any 
shape  or  form  must  not  be  used  for  the  intensi- 
fication of  bromides  when  toning  is  contem- 
plated. As  a  matter  of  fact,  mercury  should 
never  be  used  in  connection  with  intensification, 
since  by  its  amalgamation  with  the  silver  it 
tends  to  render  the  image  impermanent. 

For  the  purpose  of  intensification  or  the 
clearing  of  shadows  the  silver  deposit  should 
first  be  converted  into  bromide  of  silver  and 
then  re -developed.  The  process  is  rapid  and 
simple,  and  may  be  carried  out  in  daylight  if 
intensification  is  desired,  but  for  clearing  pur- 
poses and  substitution  it  should  be  manipulated 
by  gaslight. 

CuPEic  Beomide  Solution. 

Copper  sulphate     .        .     200  grains. 
Potassium  bromide         .     200  „ 
Water  .        .        .10  ounces. 

This  solution  keeps  indefinitely,  and  can  be 
used  again  and  again  until  it  commences  to  act 
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too  slowly.  After  the  thorough  washing  of  the 
fixed  prints,  I  would  strongly  advise  the  practice 
of  immersing  them  for  a  few  minutes  in  10  per 
cent,  formalin,  rinsing  again  in  water,  and  then 
drying  before  any  intensification  or  toning 
operations. 

Intensification. 

Soak  prints  in  water  till  flaccid,  and  immerse 
in  the  above  cupric  bromide  solution.  They 
will  bleach  in  about  two  to  three  minutes. 
They  are  then  washed  in  a  few  changes,  or  in 
running  water,  to  remove  the  copper  solution ; 
but,  as  it  is  not  possible  to  get  rid  of  all  traces 
by  washing,  the  print  is  subjected  for  three 
minutes  to  a  5  per  cent,  solution  of  nitric  acid, 
and  again  washed  for  five  minutes.  The  image 
now  consists  of  silver  bromide,  and  as  such  is 
in  a  condition  for  intensification,  shadow-clear- 
ing, or  substitution." 

For  intensification  the  print  should  be 
exposed  to  daylight  for  a  few  minutes,  when  it 
will  assume  a  bluish  tint  and  print  out  to  a  con- 
siderable extent ;  it  is  now  re-developed  with  a 
developer  of  normal  strength  as  used  for  the 
print  in  the  first  instance,  to  1  ounce  of  which 
three  drops  of  10  per  cent,  bromide  of  potas- 
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sium  have  been  added.  Development  should  be 
continued  for  three  or  four  minutes  after  it 
appears  to  be  complete.  The  print  is  now 
washed  for  ten  minutes,  dried,  and  toning 
proceeded  with  if  desired.  If  the  intensifica- 
tion has  been  insuflicient,  the  whole  process 
may  be  repeated.  Where  great  intensity  is 
required,  a  2|-  per  cent,  solution  of  silver  nitrate 
may  be  applied  instead  of  the  developer,  but 
with  some  papers,  especially  those  of  thick 
texture,  there  is  a  liability  to  staining ;  in  any 
case  the  washing  between  the  various  operations 
must  be  scrupulously  complete. 

Shadow  clearing, — For  this  purpose  the 
operations  should  be  carried  out  by  gaslight, 
otherwise  they  are  precisely  the  same  as  for 
intensification.  This  is  an  invaluable  process  for 
rectifying  flat  and  muddy  prints  obtained  from 
correspondingly  flat  and  fogged  negatives. 
Prints  should  be  exposed  and  developed  to  just 
within  the  veiling  point  of  the  highest  lights, 
and  then  cleared  or  intensified  as  directed.  It 
is  a  very  fascinating  instance  of  the  superiority 
of  the  bromide  over  other  processes,  rendering 
us  almost  entirely  independent  of  the  quality  of 
the  negative. 

Siihstifiition. — For  such    toning    as  silver 
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sulphide,  and  gold,  the  color  is  obtained  by  the 
substitution  of  these  substances  for  the  original 
silver,  and  is  effected  from  the  bromide  of  silver 
image.  The  reagent  for  producing  the  tone  is 
applied  to  the  print  after  washing  from  the 
nitric  acid. 

The  great  advantage  of  the  cupric  bromide 
method  of  intensification  is  that  the  image  is 
simply  reduced  by  re-development  to  pure  silver. 
If,  on  the  other  hand,  mercury  be  used,  followed 
by  ammonia,  a  compound  di-mercurous  am- 
monium salt  is  formed  ;  and  complex  compounds 
of  uranium  and  lead  are  also  formed  when  these 
metals  are  used.  It  follows,  then,  that  a  probable 
and  unknown  reaction  between  these  and  the 
toning  reagent  employed  will  take  place. 
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STEENGTH  OF  SOLUTIONS. 

It  is  both  chemically  advisable  and  convenient 
to  keep  all  chemicals  in  solution,  adhering  where 
possible  to  a  standard  strength.  Ten  per  cent, 
is  a  universal  standard  strength,  one  that  is  not 
too  strong  to  produce  decomposition  in  solution 
and  not  too  dilute  to  necessitate  too  large  a 
volume  when  combining  with  other  chemicals  to 
make  a  compound  solution  of  certain  volume. 

All  analytical  chemists  use  the  metric  system 
of  weights  and  measures,  and  it  is  to  be  regretted 
that  the  British  Government  is  not  suflSiciently 
enterprising  to  pass  a  law  for  its  universal  adop- 
tion ;  but  as  it  is,  we  are  compelled  to  muddle 
round  with  three  systems  of  weights,  all  of  which 
occur  in  photography.  When  purchasing  salts 
of  gold,  platinum,  etc.,  you  get  480  grains  to 
the  ounce  ;  with  hypo  you  get  437|-  grains  to 
the  ounce ;  if  you  obtain  anything   from  a 
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pharmaceutical  chemist,  you  may  or  may  not 
get  your  weight  on  the  apothecaries'  system. 
Personally,  I  invariably  prepare  my  solutions  in 
grammes  per  c.c,  but  as  very  few  workers  will 
have  gramme  weights,  I  shall  deal  throughout 
this  work  in  grains  per  ounce. 

There  are  480  minims  in  1  fluid  ounce,  there- 
fore a  10  per  cent,  solution  would  contain  48 
grains  per  ounce  ;  but  for  small  measures  this  is 
a  little  inconvenient,  and  it  is  much  better  to 
weigh  out  50  grains  to  every  ounce  of  water,  and 
then  add  20  minims.  This  gives  50  grains  in 
500  minims,  and  consequently  1  grain  in  10 
minims,  which  is  equal  to  a  10  per  cent,  solution. 

If  the  solubility  of  a  chemical  will  not  allow 
of  this  concentration — and  a  few  will  not — use  a 
multiple  of  ten  for  the  increase  in  volume. 

Workers  will  find  it  convenient  if  they  will 
label  their  bottles  thus  : — 


POTASSIUM  FERRICYANIDE. 

10%  SOLUTION. 
1  grain  =  10  minims. 

Date. 


Solutions  ought  to  be  made  up  with  distilled 
water,  or  failing  that,  filtered  boiled  water,  since 
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ordinary  tap  water  contains  many  impurities, 
such  as  chlorides,  carbonates,  silicates,  iron, 
alumina,  etc.,  and  organic  substances  which  may 
cause  unsuccessful  toning.  Salts  of  gold, 
platinum,  silver,  and  vanadium  must  be  dissolved 
in  distilled  water  if  their  maximum  efficiency  is 
to  be  retained.  Distilled  water  is  given  in  all 
formulae  where  it  is  absolutely  necessary. 
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SEPIA  TONES  THE  PLATINUM  PROCESS. 

In  a  paper  read  before  the  Royal  Photographic 
Society  in  1902  I  gave  a  method  of  obtaining 
sepia  tones  by  means  of  a  platinum  salt,  being 
the  result  of  several  years'  research  in  an  en- 
deavor to  replace  the  silver  in  a  bromide 
print  by  platinum.  In  the  matter  of  the  re- 
placement or  substitution,  the  process  is  emin- 
ently successful,  the  deposit  of  platinum  being 
of  a  pure  sepia  color,  when  there  is  sufficient 
silver  to  replace.  But  it  is  with  regard  to  this 
and  the  toning  of  a  bromide  print  that  some 
uncertainty  would  be  present  if  the  ultimate 
tone  were  required  to  be  from  a  deposit  of  pure 
platinum,  since  the  original  intensity  of  the 
print  would  have  to  be  considerably  greater 
than  the  normal.  If,  however,  we  can  be  con- 
tent with  a  partial  substitution — a  combination 
of  platinum  and  silver — then  the  tone,  and  the 
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ease  and  certainty  with  which  it  is  obtained,  is 
very  fine. 

In  a  later  communication  to  one  of  the  tech- 
nical photographic  journals  I  recommended 
the  optional  employment  of  perchloride  of  plat- 
inum for  the  toning  solution,  and  now  much 
regret  having  done  so,  as  further  experiments 
have  shown  that  an  excess  of  chlorine  in  any 
form,  either  in  the  solution  or  the  emulsion,  is 
prejudicial  to  the  permanency  of  the  print. 

The  following  formula  contains  the  minimum 
quantity  of  platinum  which  I  have  found  to 
work  efficiently  in  combination  with  the  other 
salts,  and,  roughly  speaking,  is  sufficient  to  tone 
100  square  inches  area  containing  an  average 
amount  of  silver  deposit  : — 

Potassium  chloroplatinite         .     2  grains, 
(equivalent  to  about  1  grain  of  platinum.) 
Mercuric  chloride   .        .        .1  grain. 
Citric  acid    .        .        .        .9  grains. 
Water  (distilled)    .        .        .1  ounce. 

The  best  method  of  preparing  the  toning 
solution  is  to  mix  it  from  concentrated  standard 
solutions  of  the  salts. 

The  potassium  chloroplatinite  should  be  dis- 
solved in  sufficient  distilled  water  (to  which  a 


CHAPTER  IV. 


SI 


few  drops  of  hydrochloric  acid  have  been  added) 
to  make  30  minims  equal  to  1  grain  of  the  salt. 
The  bottle  should  be  kept  in  the  dark. 

The  mercuric  chloride  is  dissolved  in  distilled 
water  and  made  up  to  a  convenient  strength  of 
1  grain  to  the  dram,  and  a  few  drops  of  hydro- 
chloric acid  added. 

The  citric  acid  must  not  be  too  concentrated, 
otherwise  a  fungus  growth  occurs  if  the  solution 
is  kept  too  long. 

The  speed  of  the  toning  is  governed  by  two 
factors — the  concentration  of  the  solution,  and 
the  amount  of  silver  deposit.  Thus  a  print 
containing  an  abnormal  amount  of  deep  shadow 
will  require  correspondingly  more  platinum. 
This  is  an  important  point  to  remember^  for  on 
no  account  should  the  platinum  be  stinted. 
The  quantity  of  platinum  that  may  be  used  (with 
quantities  of  the  other  salts  given)  is  unlimited, 
and  if  three  drops  of  10  per  cent,  solution  of 
bromide  of  potassium  be  added  to  the  above 
formula,  staining  from  the  platinum  (which 
otherwise  may  occur)  is  prevented,  but  the  tone 
will  be  of  a  slightly  colder  sepia,  while  the  speed 
of  toning  is  increased. 

Increasing  the  quantity  of  mercury  by  1|- 
times  tends  to  give  a  slightly  weaker  color. 
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Prints  are  previously  soaked  in  water  for 
fifteen  minutes,  and  rocked  occasionally  during 
toning.  The  formula  given  will  tone  three  or 
four  half -plate  prints  in  about  twenty  minutes. 
Enlargements  may  be  economically  toned  by 
standing  the  dish  at  an  angle  of  about  60°  and 
applying  the  solution  by  means  of  a  broad 
camel-hair  brush ;  and  if  the  dish  be  tilted 
slightly  on  one  corner  the  solution  will  collect 
in  sufficient  quantity  to  allow  the  brush  to  be 
dipped  in  it.  Commencing  at  the  top  of  the 
print,  the  passage  of  the  brush  should  be  from 
side  to  side. 

The  presence  of  bromide  of  potassium  creates 
initial  intensification,  but  the  efi'ect  is  only 
temporary,  and  dies  away  as  toning  proceeds, 
the  original  scale  of  gradation  being  faithfully 
preserved  with  the  final  tone. 

If  the  toned  print  be  immediately  subjected 
to  an  ordinary  bromide  paper  developer  the  black 
color  will  return,  with  great  intensification  ;  but 
prolonged  washing  will  prevent  this. 

A  great  feature  in  the  process  is  the  harden- 
ing action  on  the  film,  eff'ectually  preventing 
the  formation  of  blisters. 

After  toning^  the  print  is  washed  for  ten 
minutes. 
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This  process  is  one  of  the  best  for  obtaining 
sepia  tones. 

Another  Formula. 

Another  formula  for  producing  a  similar  tone 
was  brought  out  about  a  year  later  by  Dr 
Francis  Heatherley/  and  is  to  be  recommended, 
especially  as  the  toning  area  per  grain  of 
platinum  is  greater  than  the  above  : — 


ounce. 


20  grams. 
30  „ 

1  dram. 

31  ounces. 


Oxalate  of  potash 
Mercuric  chloride 
Citrate  of  potash 
Citric  acid 

Water  (tap  and  hard) 

To  the  above  add  just  before  use  : 

Potassium  chloroplatinite    .       31  grains. 
Hydrochloric  acid      .        .       3^  „ 
Water     ....       3  ounces. 

By  passing  the  toned  print  through  a  solution 
of  washing  soda  the  brown  is  deepened,  and  if 
left  in  the  solution,  the  result  is  a  double 
intensification  by  platinum  and  mercury. 

Later  experiments  with  my  own  formula  have 
shown  that  the  mercury  simply  acts  as  the 
1  The  Photoqram,  Nov.  1903. 
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reducing  agent  of  the  platinum,  and  the  presence 
of  the  citric  acid  prevents  any  permanent  com- 
bination between  it  and  the  silver,  also,  at  the 
same  time,  preventing  a  combination  with  the 
gelatine.  But  the  sepia  tone  is  undoubtedly 
produced  by  a  combination  of  the  platinum  and 
silver,  for,  if  the  print  be  immersed  in  cupric 
bromide,  the  silver  will  be  converted  into  silver 
bromide,  and  on  treatment  with  hypo  dissolves 
away,  leaving  a  pure  platinum  image  behind  of 
a  lighter  and  browner  shade.  I  have  said  that 
prolonged  washing  wdll  prevent  intensification 
by  development,  but  it  has  failed  in  this  respect 
with  some  papers.  The  chemistry  of  the  process 
is  rather  complicated,  but  the  manipulation  is 
very  simple,  and  the  tone  permanent  up  to  at 
least  six  years. 
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SEPIA  TONES  THE  SULPHIDE  PROCESS. 

The  substitution  of  silver  sulphide  for  the 
silver  forms  a  very  rapid,  simple,  and  permanent 
toning  process.  The  rationale  of  the  process 
is  simple  enough.  The  silver  is  converted  into 
a  halogen  salt  {e.g.  bromide),  and  converted,  by 
means  of  an  alkaline  sulphide,  into  silver  sul- 
phide. The  silver  may  be  converted  temporarily 
into  either  the  bromide,  iodide,  or  chloride,  the 
final  tone  always  being  the  same.  If  converted 
into  iodide,  the  starchy  matter  of  the  paper  is 
affected,  assuming  a  blue  tint,  and  this  must  be 
removed  by  a  solution  of  sodium  sulphite  before 
toning. 

If  converted  into  bromide  by  the  method 
given,  the  print  must  be  treated  with  a  dilute 
solution  of  nitric  acid  before  toning,  in  order 
to  keep  the  whites  clear.  If  converted  into 
chloride  by  the  method  given,  the  print  is 
treated  with  hydrochloric  acid  before  toning. 
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The  Bromide  Process. 
Bleach  the  print  in — 

Copper  sulphate        .        .     200  grains. 
Potassium  bromide    .        .    200  „ 
Water     .        .        .        .      10  ounces. 

Wash  in  running  water  for  five  minutes. 
Then  immerse  in  5  per  cent,  nitric  acid  for  five 
minutes,  and  again  wash  for  five  minutes. 

The  print  is  then  toned  in  the  following  sul- 
phiding  solution,  which  is  the  same  for  all  three 
processes  : — 

Sodium  sulphide         .        .      1  ounce. 
Water       .        .        .        .20  ounces. 

The  sodium  sulphide  should  be  pure  and  free 
from  iron  ;  it  is  then  practically  odorless.  The 
solution  keeps  indefinitely  if  well  stoppered.  It 
may  be  used  several  times  over.  Toning  is 
almost  instantaneous,  but  the  print  may  be  left 
in  for  a  minute  after  it  appears  complete.  It 
is  then  washed  for  ten  minutes.  If  calcium 
hydrosulphide  be  used  instead  of  sodium 
sulphide,  a  purple  tint  is  imparted  to  the 
sepia. 
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The  Chloride  Process. 
Bleach  in — 

Copper^sulphate   .       .        .200  grains. 
Sodium  chloride  (common  salt)   200  „ 
Water       .        .        .        .10  ounces. 

Like  the  bromide  solution,  this  preparation 
keeps  indefinitely,  and  may  be  used  repeatedly 
until  exhausted.  Wash  for  five  minutes  and 
immerse  in  5  per  cent,  hydrochloric  acid  for 
three  minutes,  rinse  in  water,  and  again  immerse 
in  hydrochloric  acid,  then  finally  wash  for  ten 
minutes.  Tone  in  the  sulphide  solution,  and 
wash  as  usual. 

My  experiments  in  connection  with  the  above 
two  toning  methods  were  very  exhaustive 
before  deciding  to  publish  them  in  the  technical 
press,  but  I  am  convinced  of  their  chemical 
purity  and  of  the  permanent  results  given  by 
them.  I  think  the  balance  of  merit  is  in  favor 
of  the  chloride  method,  in  that  purity  of  the 
whites  is  rather  more  easily  secured,  and  some 
control  over  the  intensity  of  the  final  tone  is 
obtained  by  exposing  the  bleached  print  to 
daylight,  when  partial  reduction  will  occur,  and 
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give  rather  more  intensity  to  the  tone ;  but  I 
do  not  think  such  a  pure  sepia  is  produced. 

The  Iodide  Process. 

Bleach  in — 

Iodine    .        .        .        .40  grains. 
Potassium  iodide      .        .     110  „ 
Water    .        .        .        .10  ounces. 

The  iodine  and  iodide  should  be  placed 
together  in  a  measure  and  just  moistened  with 
water.  Solution  will  then  take  place  at  once. 
If  kept  in  the  dark  the  solution  preserves  its 
strength  for  any  reasonable  time.  It  can  be 
used  several  times  over  on  the  prints.  Clear 
away  the  blue  starch-iodine  color  by  immers- 
ing in — 

Sodium  sulphite         .        .80  grains. 
Sulphuric  acid  (concentrated, 

pure)    .        .        .        .24  minims. 
Water      .        .        .        .10  ounces. 

A  solution  of  potass  metabisulphite  (5  grains 
per  ounce)  may  be  used  instead  of  this  acid 
sulphite  mixture.  In  either  case  fresh  solution 
should  be  made  up  as  soon  as  that  in  use  fails  to 
discharge  the  blue  color  rapidly. 
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If,  after  clearing,  the  conversion  of  the  silver 
into  silver  iodide  is  found  not  to  be  complete, 
the  print  is  washed  and  put  back  into  the  iodine 
solution. 

Wash  for  fifteen  minutes,  and  then  tone  with 
the  sodium  sulphide  solution.  Wash  for  one  or 
two  hours. 

Later  experiments  with  the  iodine  process 
show  that  the  sodium  sulphite  bath  may  be 
omitted,  as  the  sodium  sulphide  solution  will 
discharge  the  blue  coloration  without  affecting 
the  result,  but  care  must  be  taken  to  bleach 
thoroughly  with  the  iodine. 

The  iodine  method  is  due  to  Mr  Blake  Smith  ; 
but,  while  the  tone  is  similar  to  that  obtained 
by  the  others,  and  consists  of  pure  silver  sulphide, 
there  is  an  element  of  uncertainty  in  the  fact 
that  the  silver  iodide  is  soluble  in  sodium 
sulphite.  Thus  if  the  immersion  be  too  pro- 
longed it  may  seriously  affect  the  scale  of 
gradation.  If  1  per  cent,  potassium  bisulphite 
be  used  instead  of  sodium  sulphite  this  danger 
will  be  obviated.  There  also  seems  to  be  some 
slight  uncertainty  as  to  the  complete  conversion 
into  silver  iodide. 

One  of  the  best  of  bleaching  solutions  is  a  com- 
bination of  potassium  bichromate  and  potassium 
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bromide  acidified  with  a  little  hydrochloric  acid. 
The  image  is  converted  into  bromide  of  silver, 
and  the  stain  removed  with  potassium  meta- 
bisulphite. 

Potassium  bichromate  .        .     10  grains. 

„       bromide     .  .10 
Water      ....      4  ounces. 
Hydrochloric  acid       .        .      5  minims. 

Bleaching  is  almost  instantaneous. 

Wash  for  three  minutes,  then  immerse  in  a 
1  per  cent,  solution  of  potassium  metabisulphite 
till  all  stain  is  removed,  and  again  wash  for  five 
minutes. 

Some  attention  should  be  given  to  the  texture 
of  the  paper  of  prints  toned  by  the  above 
processes.  When  thick,  the  time  of  washing 
between  the  various  operations,  and  the  applica- 
tion of  the  nitric  and  hydrochloric  acid  baths, 
should  on  no  account  be  curtailed. 

These  processes  are  absolutely  certain  in  their 
effects. 

The  Hypo  and  Alum,  or    Boiling,"  Process. 

For  this  process  it  is  necessary  to  have  a 
means  of  keeping  the  toning  solution  at  a 
temperature  of  about  130"^  Fah.,  unless  time  is 
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no  object.  The  toned  image  consists  of  silver 
sulphide,  and  as  such  possesses  absolutely  no 
advantage  over  the  other  processes  in  which  the 
tone  is  produced  by  the  formation  of  this  same 
compound.  True,  the  toning  is  completed  in 
one  operation,  but  this  is  of  little  moment  when 
the  time  occupied  exceeds  that  of  the  other  pro- 
cesses by  at  least  five  times,  even  under  the 
most  favorable  conditions.  Toning  may  be 
carried  out  with  a  cold  bath,  but  the  time 
occupied  is  enormously  increased.  With  this 
process  we  have  the  one  exception  to  that  uni- 
versal and  absolute  law  of  the  perfect  washing 
of  the  print  from  hypo  before  toning.  Prints 
may,  if  desired,  be  transferred  from  the  fixing 
bath  to  one  of  10  per  cent,  alum  for  five 
minutes,  and  then  to  the  toning  solution,  which 
is  composed  as  follows  : — 

Hyposulphite  of  soda  (hypo)    10  ounces. 
Powdered  alum         .        .      2  „ 
Boiling  water    .        .        .50  ,, 

Dissolve  the  hypo  in  the  hot  water,  and  then 
add  the  powdered  alum.  A  precipitation  of 
sulphur  will  take  place,  giving  a  milky  appear- 
ance to  the  solution.  This  must  not  be  filtered 
ofi^. 
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If  the  hot-bath,  method  is  used,  the  prints 
should  be  placed  in  it  at  a  temperature  of  about 
90°  Fah.,  and  heat  applied  to  increase  this  to 
130''  Fah.  They  should  be  kept  moving. 
Toning  solutions  may  be  used  repeatedly,  and 
the  older  a  bath  the  quicker  it  tones,  providing 
the  active  reagents  have  not  all  been  used  up, 
in  which  case  it  is  only  necessary  to  add  a  little 
fresh  solution.  When  making  up  a  solution  for 
the  first  time,  it  is  advisable  to  place  in  it  some 
strips  of  old  prints  (bromides  or  unused  P.O.P.), 
and  allow  to  stand  for  at  least  twenty-four 
hours.  The  process  is  used  commercially  by 
some  bromide  paper  manufacturers  and  trade 
enlargers,  and  they  obtain  the  maximum  speed 
of  toning  by  constant  use,  the  time  varying 
from  fifteen  minutes  to  half  an  hour,  according 
to  the  amount  of  silver  deposit. 

By  the  cold  bath,  prints  tone  in  any  time 
from  two  to  twenty-four  hours,  and  should  be 
immersed  face  down  if  they  are  going  to  be 
left  unwatched. 

Considerable  reduction  takes  place  in  this 
process,  especially  with  freshly  made  solutions, 
and  I  have  found  it  very  difficult  to  estimate 
the  proper  allowance  for  this.  It  is  obvious 
that  the  toning  of  very  large  prints,  such  as  40 
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ins.  X  30  ins.,  is  almost  prohibitive  for  amateur 
workers. 

Prints  require  washing  for  one  hour  after 
toning. 

Prints  in  which  the  toned  image  consists  of 
silver  sulphide  may  be  regarded  as  absolutely- 
permanent. 

Another  method  of  producing  sepia  tones  by 
means  of  a  sulphide  solution  is  to  bleach  or 
oxidise  with  alkaline  ferricyanide  of  potassium  ; 
this  will  be  found  amongst  other  tones  in  which 
the  same  bleaching  agent  is  used,  in  Chapter 
VTl. 
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SEPIA  TO  RED  CHALK  COPPER  TONING. 

This  is  undoubtedly  one  of  the  finest  methods 
yet  introduced,  and  Mr  W.  B.  Ferguson,  M.A., 
Q.C.,-^  to  whom  almost,  if  not  entirely,  all  the 
credit  is  due,  deserves  the  thanks  of  all  bromide 
workers. 

One  of  its  greatest  beauties  lies  in  the  extent 
of  its  range,  within  which  a  selection  of  at  least 
ten  distinct  tones  is  possible.  From  the  original 
black  it  runs  up  to  a  brilliant  red  chalk. 
Between  these  we  get  sepia,  brown,  purple- 
brown,  purple,  crimson-purple,  red-purple,  and 
shades  of  red  up  to  red  chalk  of  almost  a  ver- 
milion tint.  With  the  normal  formula  the  time 
occupied  for  a  fully  toned  print  is  from  twenty 
to  forty  minutes,  so  that  it  is  easily  possible  to 
stop  the  toning  at  any  stage  with  certainty  of 
obtaining  the  desired  tone.    Slight  variation  of 

^  The  PhotograjpMc  Journal^  1900,  p.  133. 
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the  composition  of  the  toner  produces  little  or 
no  visible  difference.    There  is  no  tendency 
to  blisters,  so  that  the  print  may  be  toned 
immediately  after  washing  from  fixation. 
The  formula  is  as  follows  : — 

Copper  sulphate,  10  per  cent. 

solution  .        .        .        .  75  c.c. 

Potassium  citrate,  10  per  cent.  1000  „ 
,,       ferricyanide,  10  per 

cent.       .        .        .        .  66  ,, 

This  contains  considerably  more  citrate  than 
Ferguson's  original  formula,  but  no  more  than 
is  necessary  to  prevent  staining. 

These  separate  stock  solutions  keep  for  any 
reasonable  time  :  the  ferricyanide  should  not  be 
exposed  to  light.  The  mixture  also  will  keep 
for  a  time  before  use,  but  it  is  not  advisable  to 
put  it  by  from  one  batch  of  toning  to  the  next. 

Another  for  those  who  prefer  to  work  in 
grains  : — 

Copper  sulphate.        .        .55  grains. 
Potassium  citrate        .        .500  „ 
„        ferricyanide         .     45  „ 
Water      .        .        .        .10  ounces. 

To  prepare  the  first  formula,  the  salts  are 
dissolved  separately  in  some  of  the  water,  say 
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10  grammes  in  50  c.c,  after  which  they  are 
made  up  to  100  c.c.  This  constitutes  a  10  per 
cent,  stock  solution,  from  which  the  toner  is  pre- 
pared in  the  proportions  given.  In  mixing 
them,  however,  care  must  be  taken  to  mix  the 
potassium  citrate  and  copper  sulphate  together 
first,  and  then  add  slowly,  stirring  or  shaking 
the  while,  the  potassium  ferricyanide.  If  the 
last-named  salt  is  not  added  in  this  way,  an 
insoluble  precipitate  is  produced  and  the  toner 
thereby  rendered  useless.  The  preparation  of 
the  second  formula  is  carried  out  in  the  same 
manner,  using  some  of  the  total  volume  of  water 
for  the  solution  of  the  salts.  The  print  is  im- 
mersed in  the  toning  solution  and  the  dish 
rocked  occasionally.  Toning  is  stopped  simply 
by  washing,  and  this  may  be  done  at  any  stage 
to  examine  and  decide  upon  the  tint  desired. 

I  commend  this  process  as  one  of  the  finest 
ever  introduced. 

In  the  course  of  a  series  of  experiments  with 
this  toner  I  have  noted  several  further  possibili- 
ties in  regard  to  manipulating  it  for  variation  in 
tones,  advantages  accruing  from  some  of  which 
are  not  to  be  underestimated. 

(1)  The  print,  fully  toned  or  at  an  intermediate 
stage,  may  be  re-developed  to  the  original  black 
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with  a  developer  used  for  bromide  work,  and 
may  be  re -toned.  There  is  no  stain  produced 
in  the  high-light  in  the  course  of  toning,  and 
none  with  this  procedure.  There  is  no  intensi- 
fication produced  by  toning,  and  none  upon 
re-development.  A  return  to  the  original  black 
cannot  be  produced  with  an  ordinary  alkaline 
solution,  such  as  sodium  sulphite,  sodium  hydrate, 
etc.,  as  in  the  case  of  a  platinum-toned  print. 

(2)  If  a  fully-toned  print  be  subjected  to  a 
solution  of  pure  sodium  sulphide,  a  very  exquisite 
red  sepia  tone  is  produced,  which  is  unaffected 
by  a  bromising  solution  of  cupric  bromide,  or  a 
strong  alkali,  and  I  have  been  unable  to  affect 
the  tone  in  any  way  without  first  injuring  the 
paper. 

(3)  A  fully -toned  print  is  but  slightly  affected 
upon  immersion  in  cupric  bromide  and  then  hypo. 
It  cannot,  however,  be  re-developed  after  this 
treatment. 

Permanency  is  claimed  for  an  ordinarily  toned 
copper  print,  but  I  think  it  should  be  placed  in 
the  same  category  as  a  platinum  tone  in  this 
respect,  since  the  same  conditions  seem  to  prevail 
upon  treatment  with  cupric  bromide  and  hypo, 
i.e.  that  the  tint  is  produced  by  a  combination 
of  copper  and  silver. 


48 


TONING  BROMIDES. 


Copper  and  Silver  Sulphide. 

As  already  mentioned,  by  a  combination  of 
the  copper  and  sulphide  processes  a  very 
pleasing  red  sepia  is  obtained.  Tone  to  the 
final  tint  with  Ferguson's  copper  formula,  and 
then  immerse  in  5  per  cent,  nitric  acid,  wash, 
and  apply  the  sodium  sulphide  solution  already 
given. 


CHAPTER  VIL 

GREEN  TONES  VANADIUM  AND  IRON  PROCESSES. 

The  perfect  and  simple  production  of  a  pure 
green  tone  has  been  a  practical  impossibility 
until  recently.  Several  published  formulae  for 
the  same  have  for  some  years  been  in  existence, 
but  I  have  found  them  to  be  anything  but 
satisfactory.  The  difficulty  in  getting  rid  of  a 
bluish  tinge  without  destroying  the  half-tones 
and  deep  shadows  seems  to  be  always  present, 
and  beyond  that,  the  presence  of  a  complete  or 
partial,  but  permanent,  stain  in  the  emulsion. 

Recently,  however,  the  use  of  vanadium  in 
the  form  of  chloride  has  been  suggested  and 
the  following  formula  published  by  Professor 
Namias  : — 

Bleach  the  print  in  5  per  cent,  potassium 
ferricyanide  ^  till  white,  and  wash  for  half  an 

^  If  this  is  made  alkaline  with  a  few  drops  of  strong  ammonia, 
bleaching  will  take  place  in  two  minutes. — C.  W.  S. 
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hour ;  then  immerse  the  print  in  a  solution  of 
the  following  composition  : — 


Dissolve  the  vanadium  chloride  in  a  little  hot 
water  to  which  the  acid  has  been  added,  then  the 
other  salts,  and  then  add  the  remainder  of  the 
water. 

My  experience  of  this  method  shows  it  to 
be  only  comparatively  successful,  and  in  this 
way  : — There  is  first  some  difficulty  in  obtain- 
ing a  completely  bleached  print  under  something 
like  two  hours,  and,  as  I  have  found,  at  some 
risk  of  affecting  the  half-tones.  Secondly,  as 
in  nearly  all  cases  of  initial  bleaching,  there  is 
little  or  no  control  over  the  intensity  of  the 
image.  Such  factors  go  a  long  way  towards 
interfering  with  the  merits  of  a  toning  process  ; 
on  the  other  hand,  the  process  is  fairly  satis- 
factory under  the  best  conditions. 

In  endeavoring  to  effect  an  improvement, 
my  efforts  were  rather  more  successful  than  I 
at  first  anticipated,  and  keeping  to  vanadium  as 


Ferric  chloride 
Vanadium  chloride 
Ammonium  chloride 
Hydrochloric  acid 
Water 


2500 


25  c.c. 


12  grammes. 


CHAPTER  YII. 


51 


the  base,  I  eventually  modified  the  process  to  a 
rather  simpler  formula  and  manipulation. 

Immerse  the  print  in  the  following  without 
bleaching  : — 

Vanadium  chloride      .        .      2  grains. 
Ferric  chloride   ...      1  grain. 
Ferric  oxalate    ...      1  „ 
Potassium  ferricyanide         .      2  grains. 
Oxalic  acid,  sat.  sol.   .        .120  minims. 
Water      ....      4  ounces. 

The  solution  should  be  light  green  and  quite 
clear. 

The  vanadium  chloride  is  best  made  into  a 
stock  solution  of  50  grains  in  half  an  ounce  of 
concentrated  hydrochloric  acid  made  hot  by  the 
addition  of  half  an  ounce  of  boiling  water. 

The  ferric  chloride,  ferric  oxalate,  and  potas- 
sium ferricyanide  should  be  added  together 
first,  as,  if  the  proportions  are  not  strictly 
correct,  a  precipitate  will  occur  which  would 
render  the  solutions  inactive ;  thus  if  the  pre- 
cipitation did  occur  there  would  be  no  loss  of 
the  expensive  vanadium  salt. 

The  print  is  rocked  in  the  toner  till  the 
highest  lights  have  attained  the  pervading 
bright  slate-blue  tint ;  it  is  then  simply  immersed 
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in  water  till  the  blue  tint  is  discharged,  when  a 
pure  green  will  result. 

Most  tones  obtained  with  iron  salts  are 
liable  to  be  destroyed  if  subjected  to  an  alkaline 
solution ;  it  is  therefore  advisable  to  watch  the 
print  from  time  to  time,  to  remove  it  when  the 
green  tint  is  perfect.  The  time  occupied  in 
discharging  the  blue  tint  varies  with  the  thick- 
ness of  the  paper,  averaging  from  fifteen  minutes 
to  two  hours.  If  the  green  color  should  be 
discharged,  it  may  be  returned  by  immersion  in 
a  weak  solution  of  oxalic  acid,  about  1  per  cent, 
strength.  Prints  should  be  mounted  with  a 
paste  which  is  perfectly  neutral  or  slightly  acid. 

In  this  process  the  shadow  intensity  is  not 
raised,  the  green  tint  being  imparted  to  the 
original  black,  a  very  desirable  effect. 

There  are  one  or  two  modifications  possible 
with  regard  to  the  color.  Thus,  if,  after 
toning  to  the  bright  slate-blue,  the  print  be 
immersed  in  a  solution  of  zinc  sulphate,  a  fine 
olive  to  sage-green  tint  may  be  obtained,  the 
blue  tint  in  the  whites  being  almost  instan- 
taneously and  permanently  discharged. 

Zinc  sulphate      .        .        .    5  grains. 
Oxalic  acid         .        .        .    5  „ 
Water       ,        ,        .        ,    1  ounce, 
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If  the  immersion  be  too  prolonged  the  color 

will  disappear,  but   may    be    returned  after 

washing  by  the  application  of  a  5  per  cent, 
solution  of  oxalic  acid. 

Blue  and  Blue-Green. 

A  nearly  pure  blue  tone  may  be  easily  ob- 
tained by  immersing  the  print  in  the  follow- 
ing :— 

Potassium  ferricyanide  .  .     2  grains. 

Ammonio -citrate  of  iron  .     1  grain. 

Nitric  acid  .        .        .  .3  drops. 

Water,       .        .        .  .2  ounces. 

Toning  is  fairly  rapid,  and  should  easily  be 
complete  in  three  to  seven  minutes.  Wash  for 
twenty  minutes. 

A  blue-green  tone  is  obtained  by  using 
hydrochloric  acid  instead  of  nitric.  A  still 
greener  tint  may  be  obtained  by  using  hydro- 
chloric acid,  and  when  toning  is  complete 
immersing  in  the  following  till  the  blue  is 
discharged  : — 

Ammonium  hydrate  ('880)    .     10  minims. 
Water       ....      1  ounce. 
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Wash  for  two  minutes  and  immerse  in— 


Tone  till  complete,  and  wash  for  fifteen  minutes. 

The  intensity  of  the  shadows  is  well  pre- 
served in  the  above  processes,  the  blue  being 
imparted  to  the  original  black,  but  the  shadows 
are  slightly  intensified  after  immersion  in  the 
ammonium  hydrate. 

A  blue-green  of  a  paler  tint,  in  which  the 
shadows  are  completely  raised,  is  obtained  as 
follows  : — 

Bleach  in — 

Potassium  ferricyanide         .  10  grains. 
Ammonia  ('880)  .        .     5  minims. 

Water       ....     1  ounce. 

Wash  for  twenty  minutes,  and  immerse  in — 

Ammonio-citrate  of  iron  .  2  grains. 
Hydrochloric  acid  .  .  5  minims. 
Water        .        .        .        .1  ounce. 

Continue  toning  till  no  further  intensity  can  be 
obtained.    Wash  for  twenty  minutes. 


Potassium  ferricyanide  . 
Hydrochloric  acid 
Water 


1  grain. 
5  minims. 
1  ounce. 
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Blue  Tones  with  Alkaline  Ferricyanide. 

A  series  of  very  fine  tones  may  be  obtained 
by  first  converting  the  black-and-white  image 
into  silver  ferrocyanide  by  oxidation  with 
potassium  ferricyanide. 

A  great  objection  to  potassium  ferricyanide 
as  a  bleaching  agent  was  the  time  required  to 
completely  bleach  the  print,  varying  from  three 
to  twenty-four  hours.  I  got  over  this  difficulty 
by  making  the  ferricyanide  alkaline  with 
ammonia,  which  has  no  prejudicial  action  for 
toning  purposes.  Potassium  ferricyanide  in  an 
alkaline  solution  is  a  very  powerful  oxidising 
agent,  bleaching  an  image  in  infinitely  less  time 
than  a  neutral  solution.  Thus,  a  5  per  cent, 
solution  to  which  1  dram  of  10  per  cent,  ammonia 
has  been  added  to  every  ounce  will  completely 
bleach  a  print  in  three  minutes. 

The  washing  of  the  bleached  print  must  be 
very  thorough,  not  less  than  twenty  minutes  in 
running  water  or  half  an  hour  in  frequent 
changes. 

For  brown  and  sepia  tones  the  washed  print 
is  immersed  in  a  solution  containing  sul- 
phuretted hydrogen,  such  as  sodium  sulphide,  of 
which  a  5  per  cent,  strength  is  about  the  best. 
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Potassium  ferricyanide  does  not  bleach  the 
shadows  as  completely  as  iodine  or  cupric 
bromide  ;  therefore  tones  of  a  rather  better  sepia 
tint  may  be  obtained. 

Wash  the  print  as  usual  after  toning  for  ten 
minutes. 

For  blue  tones  immerse  the  bleached  print  in — 

Ferric  chloride     .        .        .10  grains. 
Hydrochloric  acid,  10  per  cent.      5  drops. 
Water        ....      1  ounce. 

This  will  give  a  fine  blue  tone,  in  which  there 
is  a  tinge  of  French  grey, 

A  brilliant  blue  is  obtained  by  immersing 
the  print  in — 

Ferric  chloride     .        .        .50  grains. 
Hydrochloric  acid,  10  per  cent.    30  minims. 
Water        ....      1  ounce. 

From  this  brilliant  blue  a  beautiful  violet- 
purple  may  be  obtained  by  washing  and  immer- 
sing in  a  1  per  cent,  solution  of  ammonia.  The 
print  must  be  carefully  watched  during  this 
process,  as  if  it  is  carried  too  far  it  will  become 
grey ;  hence  there  is  some  doubt  as  to  its 
permanency. 

A  really  very  fine  tone  of  a  sepia  color,  with 
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a  tinge  of  green  underlying,  may  be  obtained 
by  immersing  the  brilliant  blue  print,  after 
washing  for  five  minutes,  in  the  sodium  sulphide 
solution.  This  I  have  found  to  be  very  per- 
manent, and  the  peculiar  tone  is  given  by  no 
other  process. 

A  solution  of  bichromate  of  potash  made  acid 
with  hydrochloric  acid  may  be  used  as  a 
bleaching  agent  for  bromide  prints,  but  I  have 
found  no  advantage  in  it  over  the  other  pro- 
cesses, and  the  washing  required  to  eliminate 
the  stain  is  rather  prolonged. 

Potassium  Ferricyanide  Toner — 
Blue  Tones. 

A  very  brilliant  blue  tone,  and  one  that  is 
quite  permanent,  may  be  obtained  by  the 
following.    Add  together — 

Ferric  chloride,  10  per  cent. 

solution  .        .        .        .1  ounce. 
Potassium  ferricyanide,  10  per 

cent,  solution   .        .        .1  „ 

The  well-known  precipitate  of  Prussian  blue 
is  formed.  Either  solution  may  be  added  to 
the  other  till  no  more  precipitate  is  formed. 
This  precipitate  is  then  dissolved  by  decanting 
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the  top  liquor  and  adding  potassium  oxalate,  10 
per  cent,  solution,  as  much  as  required.  Shake 
or  stir  after  each  addition  till  the  precipitate 
is  dissolved,  when  a  deep  green  solution  will 
result,  this  being  a  combination  of  potassium 
ferrocyanide  and  ferric  oxalate.  The  print 
is  immersed  in  this  till  the  desired  tone  is 
obtained.  The  action  may  be  somewhat  rapid  ; 
if  beyond  control,  dilute  with  water,  which  will 
not  interfere  with  the  tone,  except  the  dilution 
be  too  great.  When  toned,  the  print  should 
be  washed  and  immersed  for  a  few  minutes  in 
hydrochloric  acid,  2  per  cent,  solution.  Again 
wash  and  dry  as  usual. 

The  tone  may  be  changed  if  desired  to  a 
blue- violet  by  subjecting  it  to  a  1  per  cent, 
solution  of  ammonia. 

If  care  be  exercised,  there  will  be  no  stain 
with  this  toner. 
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toning  with  gold  and  platinum  some 

minor  processes. 

Purple  Tones  with  Gold. 

Bleach  the  print  in  the  cupric  bromide  bath, 
clearing  with  5  per  cent,  nitric  acid,  then  wash 
for  a  few  minutes  and  apply  the  following  : — 

Gold  chloride      .        .        .2  grains. 
Ammonium  sulphocyanide     .     7  „ 
Ammonia  (5  per  cent,  solution)    1  dram. 
Water       .        .        .        .2  ounces. 

Add  the  gold  to  the  ammonium  sulphocyanide, 
and  make  up  to  2  ounces  with  water  ;  then  add 
the  ammonia  slowly,  stirring  the  while.  This 
solution  becomes  quite  colorless. 

Toning  takes  some  little  while,  but  should  be 
complete  in  fifteen  to  twenty  minutes.  The 
color  varies  from  a  purple  to  purple-black,  but 
the  stronger  the  ammonia  the  deeper  will  be 
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the  tint.  The  image  is  composed  of  deposited 
gold. 

The  ammonium  sulphocyanide  prevents  the 
precipitation  of  the  gold  as  fulminate,  which 
occurs  on  the  addition  of  ammonia  to  the 
chloride  ;  the  difficulty  I  had  in  preventing  this 
when  experimenting  for  the  process  nearly 
caused  me  to  abandon  it.  I  do  not  think  the 
sulphocyanide  performs  any  other  function. 

The  image  is  permanent,  since  aqua  regia  is 
the  only  reagent  that  will  destroy  it. 

Warm  Tones  with  Gold. 

The  following  is  extracted  from  The  Bromide 
Monthly : — 

The  usual  cold  black  tone  of  a  bromide  print, 
admirable  as  it  is,  is  frequently  wished  otherwise 
by  the  photographer,  who  desires  to  retain  the 
facility  of  bromide  and  yet  obtain  tones  of  the 
warmth  readily  given  by  printing-out  papers. 
The  nature  of  the  silver  deposit,  however,  in 
bromide  prints  does  not  admit  of  toning  with 
gold  in  the  manner  familiar  to  the  users  of 
P.O. P.  The  gold  and  sulphocyanide  bath  can 
be  used  for  the  purpose  of  imparting  a  blue -black 
tone  to  the  print,  and  for  that  purpose  a  solution 
made  as  follows  answers  well  : — 
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Ammonium  sulphocyanide    .     20  grains. 

Gold  chloride     ...      1  grain. 

Water      ....      5  ounces. 
The  blue  tone  given  by  this  solution  is  as 
much  as  one  can  do  when  applying  the  gold 
direct  to  the  unaltered  bromide  print. 

The  methods  most  in  use  for  modifying  the 
tone  of  bromides  are  based  on  the  replacement 
of  the  reduced  silver  by  the  colored  ferrocyanide 
of  some  metal,  such  as  uranium,  whereby  tones 
from  deep  brown  to  a  vivid  red  can  be  obtained. 
Ferrocyanide  of  iron  also  (Prussian  blue)  gives 
blue  tones,  but  the  colors  produced  by  such 
means  as  these  are  crude  in  almost  every  case, 
and,  what  is  more,  the  paper  is  frequently 
stained  in  the  whites.  The  metallic  ferro- 
cyanides,  moreover,  do  not  give  such  a  degree 
of  stability  as  does  a  thin  deposit  of  gold. 

With  these  facts  in  view,  the  writer  has  sought 
for  a  method  of  obtaining  warm  tones  on  bro- 
mides by  means  of  gold.  The  experiments  have 
not  been  pushed  very  far^  and  the  results  are  not 
as  excellent  as  could  be  wished  ;  but  the  method 
promises  to  prove  satisfactory,  and  no  doubt 
other  workers  with  some  time  to  devote  to  the 
subject  might  pursue  it. 

The  method,  in  outline,  was  to  convert  the 
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silver  image  into  chloride  of  silver,  and  to  expose 
to  light,  whereby  the  image  again  makes  its 
appearance  of  a  chemical  composition  analogous 
to  that  of  the  image  produced  on  chloride  papers. 
It  was  then  toned  with  gold  as  are  these  latter 
papers. 

As  a  bleaching  solution  the  following  is  the 
best : — 

Potassium  bichromate  .  .  1  ounce. 
Hydrochloric  acid  .  .  5  drops. 
Water       .        .        .        .20  ounces. 

It  is  left  in  this  solution  until  the  image  has 
entirely  disappeared,  and  is  then  washed  until 
the  yellow  stain  caused  by  the  bichromate  is 
completely  removed  from  it.  We  have  now  an 
invisible  image  of  silver  chloride,  the  high-lights 
being  formed  by  the  gelatine  only.  By  exposure 
to  light  the  chloride  of  silver  will  darken  and 
the  image  will  reappear.  But  here  note  that 
the  state  of  affairs  is  not  exactly  similar  to  those 
of  printing-out  paper  :  there  is  no  silver  nitrate 
or  other  soluble  salt  of  silver  to  play  the  part  of 
sensitiser "  and  assist  the  darkening  of  the 
silver  chloride. 

We  could  introduce  this  sensitiser  by  floating 
the  print  on  a  solution  of  silver  nitrate,  but  the 
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result,  during  the  exposure  to  light,  would  be 
the  formation  of  stains  upon  the  prints.  We 
therefore  use  sulphurous  acid  as  a  reducer,  and 
the  results  are  satisfactory.  The  bleached  and 
washed  print  is  placed  in  a  dish  of  water,  to 
which  a  little  sulphurous  acid  is  added,  and 
exposed  to  full  daylight — sunlight  if  possible. 

The  image  soon  makes  its  appearance,  being 
now  of  an  agreeable  reddish-brown  color.  In- 
deed, this  tone  can  be  preserved  by  rinsing  the 
print  at  this  stage  and  drying  it. 

For  the  gold  toning,  however,  the  print,  which 
should  be  of  its  full  original  vigor,  is  washed  for 
a  few  minutes  and  toned  in  the  following 
bath  : — 

Gold  chloride      ...      1  grain. 
Distilled  water    ...      4  ounces. 
Levigated  chalk  .        .        .10  grains. 

This  bath  should  have  been  allowed  to  stand 
before  use  until  completely  colorless. 

A  second  bath  which  may  be  used  is  : — 


A, 


Sodium  acetate  . 
Distilled  water  . 


130  grains. 
10  ounces. 
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B. 

Gold  chloride    .        .        .15  grains. 
Distilled  water  .        .        -3^  ounces. 

The  tones  obtained  are  not  identical  with 
those  given  by  printing-out  papers.  That,  of 
course,  naturally  follows  from  the  different 
molecular  state  of  the  silver  chloride  in  the  two 
cases.  The  toned  bromide,  however,  is  of  a 
much  warmer  color  than  the  original  image. 
The  tones  are  permanent,  as  the  high -lights  of 
prints  contain  no  silver  salt  capable  of  being 
reduced.  The  print,  dried  with  no  further 
treatment  than  a  brief  rinse,  has  a  fine  brown 
tone,  which  deepens  on  drying. 

As  it  is  probable  that  the  reduction  of  the 
chloride  has  not  been  absolutely  complete  in  the 
deepest  shadows,  and  that  a  little  chloride  of 
silver  may  therefore  remain  in  them,  the  prints 
can  be  passed  for  a  few  moments  through  a  10 
per  cent,  solution  of  sodium  hyposulphite.  This 
final  fixing  is  not  really  necessary  for  the  proper 
permanence  of  the  prints,  in  the  writer's  experi- 
ence, and  it  considerably  modifies  their  color. 
In  it,  they  more  or  less  completely  lose  their 
brown  tone,  and  change  towards  black  or 
violet. 
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Gold  (Blue-Black). 

With  gold  as  the  base,  prints  may  be  toned 
to  a  blue-black  color  with  the  following  : — 

A. 

Ammonium  sulphocyanide  .  20  grains. 
Water       ....       1  ounce. 

B. 

Gold  chloride  .  .  .2  grains. 
Water       ,        .        .        .1  ounce. 

When  quite  dissolved,  add  B  gradually  to  A, 
shaking  continuously. 

Immerse  the  print  till  the  desired  tone  is 
reached,  then  wash  as  usual.  Prolonged 
immersion  will  produce  a  deep  blue  tone. 

This  formula  is  chiefly  useful  for  prints  which, 
by  forcing  in  development  or  by  over-exposure 
and  development  in  a  solution  containing  a 
heavy  dose  of  bromide,  are  of  a  nasty  greenish 
or  brownish  color. 
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Minor  Processes  with  Gold  and  Platinum. 

Black  Tone  ivith  Platinum. 

The  washed  print  is  immersed  in  the  follow- 
ing :— 

Potassium  chloroplatinite     .  1  part. 

Hydrochloric  acid       .        .        10  parts. 
Distilled  water  .        .        .     1000  „ 

Allow  to  remain  in  for  about  twenty  minutes, 
and  then  thoroughly  wash  and  fix. 

A  pure  black  image  is  obtained,  consisting  of 
platinum. 

Platinum  Black. 

A  pure  black  image  consisting  of  platinum  is 
obtained  as  follows  : — 
Bleach  the  print  in — 

Mercury  bichloride,  saturated 

solution  .        .        .        .1  ounce. 
Hydrochloric  acid         .        .     5  minims. 

Wash  for  ten  minutes,  and  re -develop  with  an 
ordinary  developer. 

Wash  for  ten  minutes,  and  tone  in — 

Potassium  chloroplatinite     .      1  grain. 
Oxalic  acid        .        .        .10  grains. 
Water      ....      2  ounces. 

Wash  for  fifteen  minutes. 
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Platinum. 


Platinum  perchloride  . 
Distilled  water  . 
Hydrochloric  acid  (cone.) 


1  part. 
2000  parts. 


or 


Potassium  chloroplatinite 
Distilled  water  . 
Hydrochloric  acid 


.   1000  parts. 
10  parts. 


1 


The  print  is  placed  in  this  till  the  desired  tone 
is  obtained. 

As  in  this  process  the  platinum  is  substituted 
for  the  silver,  the  print  should  be  fixed  and 
washed  in  the  usual  way  ;  or  if  it  be  desired  to 
entirely  eliminate  any  remaining  silver,  immerse 
it  in  the  following  for  about  five  minutes  : — 

Copper  sulphate        .        .     200  grains. 
Potassium  bromide    .        .  200 
Water    .        .        .        .10  ounces. 

Any  silver  remaining  in  the  print  will  be  con- 
verted into  silver  bromide,  which  may  be 
dissolved  out  in  the  fixing  bath  ;  or  if  desired 
may  be  intensified  before  fixing  by  re-developing 
with  any  developer  used  for  bromide  work. 
Also  before  fixing,  if  it  be  exposed  to  daylight,  it 
may  be  developed  in  shades  varying  in  color 
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according  to  the  duration  of  the  exposure.  A 
better  rendering  of  this  effect  is  obtained  if  the 
remaining  silver  after  toning  be  converted  into 
the  chloride  in  the  following  solution  : — 

A. 

Calcium  chloride,  cryst .        .10  parts. 
Distilled  water,    .        .        .    50  „ 

B. 

Copper  sulphate  .        .        .15  parts. 
Distilled  water     .        .        .  100  „ 

Mix  the  two  solutions  and  filter,  and  wash  the 
filter  paper  with  50  parts  of  water.  Immerse 
the  print  for  about  five  minutes,  after  which 
it  should  be  washed  for  not  more  than  one 
minute. 
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miscellaneous  minor  peocesses. 
Bartolozzi  Red  Tones — Sodium  Thioanti- 

MONIATE  (ScHLIPPE's  SaLT). 

The  prints  are  first  bleached  in  the  following  : — 

Potassium  bichromate  .  .20  grains. 
Hydrochloric  acid  .  .  2  drams. 
Water       .        .        .        .10  ounces. 

Wash  till  quite  free  from  yellow  stains,  and 
.   then  immerse  in  the  following. 

Sodium  thioantimoniate  .  15  grains. 
Water      ....      1  ounce. 

Filter  if  necessary.  Considerable  intensifica- 
tion obtains  with  this  toner. 

Care  should  be  taken  to  obtain  the  sodium 
thioantimoniate  perfectly  pure,  otherwise  toning 
will  not  be  successful. 
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Blue,  Green,  Sepia,  and  Red  Tones — Lead 
Ferricyanide  Process. 

Prints  are  first  placed  in  the  following  : — 

Lead  nitrate .        .        .        .    i  ounce. 
Potassium  ferricyanide    .        .  f 
Water.        .        .        .        .    12  ounces. 

The  prints  will  bleach  to  a  pale  yellow. 

Wash  thoroughly.  It  will  be  seen  that  the 
bleaching  action  continues  during  washing,  and 
as  the  extent  of  the  bleaching  has  a  definite 
eff'ect  on  the  subsequent  tones,  it  is  advisable  to 
make  a  few  trials  on  some  valueless  prints  to 
see  when  to  remove  them  from  the  above 
bath. 

For  blue  tones  the  bleached  print  is  treated 
with  the  following  : — 

Iron  perchloride        .        .    300  grains. 
Water    ....        6  ounces. 

Wash  and  dry  as  usual. 

For  green  tones  the  bleached  print  is  treated 
with  : — 

Neutral  potassium  chromate  220  grains. 
Water    .        .        .        .      12  ounces. 
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Wash  and  apply  the  following  : — 

Iron  perchloride        .        .    220  grains. 
Water     .        .        .        .12  ounces. 

Wash  and  dry  as  usual. 

For  sepia  and  reddish  tones  the  bleached 
print  is  treated  in  the  following  : — 

Copper  chloride         .        .300  grains. 
Water     ....        6  ounces. 

When  desired  tone  is  obtained  wash  and  dry  as 
usual. 

Prints  bleached  with  the  lead  salt  are  very 
liable  to  be  stained  if  great  care  be  not  exer- 
cised in  the  manipulations. 

Chocolate  to  Red  Tones — Uranium  Toning. 

This  toner  has  in  past  years  been  very  popu- 
lar, due,  I  am  convinced,  to  the  fact  of  the 
ease  and  rapidity  with  which  toning  may  be 
effected.  Personally,  I  cannot  see  what  claims 
it  has  over  others  which  give  a  similar  tone. 
It  is  the  least  permanent  of  all  metallic  deposit 
toners,  and  less  than  many  metallic  salt 
toners.  The  fact  that  the  tone  washes  away 
with  excessive  washing  should  be  almost 
sufficient  to  condemn  it,  let  alone  the  difficulty 
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of  obtaining  similarity  of  results.  The  sepia 
tone,  which  is  its  great  claim,  I  have  never  yet 
seen  obtained  by  it.  I  am  not  color-blind,  and 
know  the  difference  between  a  dirty  red-brown 
and  pure  sepia. 

For  the  benefit  of  those  who  may  wish  to  use 
it,  I  give  what  I  believe  is  the  best  formula  : — 

Uranium  nitrate         .  .     20  grains. 

Potassium  ferricyanide  .     20  „ 

Water      .        .        .  .20  ounces. 

Glacial  acetic  acid       .  .       1  ouncCe 

Dissolve  the  uranium  and  potassium  ferri- 
cyanide separately  in  half  of  the  water,  then 
mix  and  add  the  acid.  This  bath  will  not  keep 
more  than  thirty  minutes.  A  considerable 
change  of  tone  can  be  obtained  by  varying  the 
proportions  of  the  salts.  If  the  uranium  salt 
be  in  excess,  the  tones  will  tend  to  a  brown 
sepia ;  if  the  ferricyanide  salt  be  in  excess,  the 
tones  will  incline  to  a  red.  The  prints  lose 
considerable  tone  if  washing  be  prolonged  ;  it  is 
therefore  advisable  to  slightly  overtone  them 
and  wash  but  slightly.  After  washing,  flood 
them  with  the  following  : — 

Ammonium  sulphocyanide  .  10  grains. 
Water        ....      1  ounce. 
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Allow  to  remain  in  this  bath  till  the  whites 
have  cleared,  and  then  wash  for  five  minutes. 
Dry  as  usual. 

Brown,  Red,  Green,  and  other  Tones. 

The  following  concise  description  of  methods 
for  obtaining  various  tones  on  bromide  paper, 
by  Mr  B.  C.  Rolofi",  is  extracted  from  The 
Bromide  Monthly: — 

The  best  results  are  obtained  from  images 
which  have  not  been  allowed  to  obtain  too 
much  vigor.  After  fixing  and  well  washing, 
the  prints  should  be  bleached  in  either  a  bi- 
chloride of  mercury  and  hydrochloric  acid  bath, 
as  is  usually  done  before  intensification,  or 
in  the  following  bleaching  bath  : — 

Nitrate  of  lead      .        •      •  i" 
Ferricyanide  of  potassium      .      f  „ 
Distilled  water     .        .        .12  ounces. 

Filter.     Wash  well  after  bleaching. 

A  beautiful  brown  can  be  secured  by  im- 
mersing a  bleached  print  in  a  strong  ammonia 
bath ;  but  to  get  the  best  results  the  prints 
should  be  fumed.  To  do  this  with  the  least 
trouble,  take  an  old  plate  box  and  either  soak  the 
bottom  with  ammonia  or  put  half  an  ounce  in  a 
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small  dish,  and  set  it  on  the  bottom.  Fasten 
the  print  (which  may  be  first  blotted)  to  the 
cover,  and  close  the  box.  Fume  for  about  four 
minutes,  and  wash  well.  An  even  brown  tone, 
free  from  blotches  and  stains,  is  obtained  by 
this  method. 

Different  shades  of  brown  can  be  secured  by 
dropping  the  bleached  print  in  hypo  solutions 
of  different  strength.  The  browns  secured  in 
this  way  are  very  fine,  with  clear  whites.^ 

Immersion  in  a  solution  of — 

Potassium  bichromate  .        .      1  part 
Ammonia  .        .        .        .      1  „ 
Water       .        .        .        .10  parts 

produces  a  dark  brown  with  a  mercury-bleached 
print,  and  a  reddish  yellow  with  the  lead- 
bleached  print,  the  yellow  being  more  pro- 
nounced when  bichromate  is  added. 
A  bath  of — 

Potassium  sulphocyanide         .      1  part 
Water  .        .        .        .10  parts 

tones  brown  and  blue-black,  according  to  the 
length  of  time  a  print  is  immersed. 

1 1  have  found  the  tones  obtained  by  this  method  to  be 
very  impermanent. — C.  W.  S. 
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A  solution  of — 

Sodium  carbonate  .        .        .1  part 
Water  .        .        .        .        .10  parts 

tones  red-brown. 

Sodium  sulphite     .        .        .1  part 
Water  .        .        .        .10  parts 

tones  to  a  dark  brown. 

A  bleached  print  immersed  in  a  solution  of 
nitrate  of  silver,  40  grains  to  the  ounce,  to 
every  ounce  of  which  from  10  to  20  drops  of 
ammonia  are  added,  gives  a  peculiar  brown  tone. 

Immersion  in — 

Sulphate  of  copper         .        .     1  part 
Water  .        .        .        .10  parts 

will  produce  a  pleasing  red. 

A  lead-bleached  print  immersed  in — 

Chloride  of  cobalt  .        .        .1  part 
Water         ....     5  parts 

tones  from  green  to  grey,  according  to  length  of 
immersion.  If  the  green  print,  toned  as  above 
directed,  is  immersed  in — 

Sulphate  of  copper         .        .     1  part 
Water  .        .        .        .        .10  parts 

the  tone  slowly  changes  to  a  reddish  grey. 


76  TONING  BROMIDES. 

Yellow  tones  are  produced  by  a  bath  of — 

Neutral  chromate  of  potash      .     1  part. 
Water  .        .        .        .        .10  parts. 

This  color  may  be  changed  to  different  tones 
as  follows  : — 

Brown,  by  treating  with — 

Permanganate  of  potash  .        .     1  part. 
Water .        .        .        .        .10  parts. 

Copper-red,  by  immersion  in — 

Cupric  chloride      .        .        .1  part. 
Water .        .        .        .        .10  parts. 

Red-brown,  by  treating  the  yellow  image 
with  : — 

Nitrate  of  uranium  .        .     1  part. 

Ammonium  chloride  .        .     1  „ 

Water  .        .        .  .        .10  parts. 

Deep  yellow,  by  treating  the  yellow  image 
with — 

Iodide  of  potassium        .  .     1  part. 

Water  .        .        .        .  .10  parts. 

Green,  by  immersing  the  yellow  image  in — 

Ferric  chloride       .        .        .1  part. 
Water  .        .        .        .        .10  parts. 
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To  obtain  a  blue  tone,  the  print,  after  being 
fixed  and  washed  in  the  usual  way,  is  placed 
direct  (without  previous  bleaching)  in  a  bath 
mixed  in  the  following  order  : — 

Ammonio-citrate  of  iron,  satur- 
ated solution     .        .        .1  dram. 

Potassium  ferricyanide,  satur- 
ated solution     .        .        .     1  „ 

Hydrochloric  acid  .  .     2  drams. 

Water         .        .        .        .5  ounces. 

In  this  bath  the  black  print  turns  rapidly  to 
a  dark  blue,  changing  to  a  rich  Prussian  blue. 
After  the  desired  tone  is  obtained  the  print 
should  be  well  washed  in  running  water  to  clear 
the  whites.  A  still  darker  blue  or  blue-black 
may  be  obtained  by  using  ten  ounces  of  water  in 
the  foregoing  bath  instead  of  five. 

A  beautiful  warm  black  tone  is  obtained  by 
first  bleaching  in  the  bichloride  of  mercury,  well 
washing,  and  immersing  the  print  in  a  bath 
composed  of — 

Water       .        .        .        .5  ounces 
Ordinary  combined  toning  and 

fixing  bath      .        .        .      |-  ounce 

and  again  well  washing. 
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Pretty  green  tones  may  be  had  by  adding 
about  20  grains  of  uranium  nitrate  to  the  blue- 
tone  bath  given  above.  In  this  case  change  the 
print  from  water  to  the  bath  until  the  desired 
tone  is  secured,  as  prolonged  soaking  will  color 
the  whites.    Wash  in  several  changes  of  water. 

All  these  tones  in  an  infinite  variety  of  shades 
are  easily  produced  on  black-and-white  bromide 
prints,  but  care  must  be  taken  to  wash  the 
prints  well  between  the  chemical  baths,  and  to 
thoroughly  wash  in  running  water  when  the 
desired  tone  is  secured. 
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Business  Man  Ought  to  Know,  What  a.  By  a  Confidential  Clerk.  Post.  2d.  Is. 
Cabinet  Making  for  Amateurs.    Illustrated.    Postage  3d.    2s.  6d. 
Cabinet  Maker's  Guide  to  the  Construction  of  Cabinet  Work.  Including 

Veneering  Marquetry.    Richard  Bitmead.     Illustrated  with  Plans,  Sections, 

and  Working  Drawings.    Postage  3d.    2s.  6d. 
Cabinet  Worker's  Handy  Book.    Paul  N.  Hasluck.    Postage  3d.  Is. 
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Carbon  Printing. IT    E.  J.  Wall,  F.R.P.S.    Illustrated.    Postage  2d.  J s. 
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F.I.C.,  F.C.S.    Postage  2d.  Is. 
Chemical  Notions.  I    Postage  l^d.  6d. 

China  Decoration  and  Repair.*  Illustrations.  Rev.  F.  C.  Lambert.  Post  Id.  6d. 
Chip  Carving-.  As  a  Recreation.  W.  Jackson  Smith.   Illustrated.  Post  2d.  Is. 
Chrysanthemums.!    E.  Hasler  Potte-  F.R.H.S.    Postage  Id.  6d. 
Church  Decoration  (Permanent.)*    Many  Illustrations  and  Designs.    W.  T. 

Whitehead.    Postage  Id.  6d. 
Church  Decoration  ("Temporary.)*    W.  T.  Whitehead.    Postage  Id.  6d. 
Chucks  and  Chucking:  for  Metal  and  Wood.    H.  J.  S.  Cassall.  Post.  2d.  is 
Cinematograph.    See  Animated  Photography  ;  Living  Pictures. 
Clock  Jobbers'  Handybook,  The.    Paul  N.  Hasluck.    Postage  3d.  Is. 
Collotype,  Practical.    A.  W.  Fithian.    Postage  3d.    2s.  6d. 
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Selection,  Improvement  and  Diseases.  No.  7.  Incub-^iting  and  Rearing 
Utility  Fowls.  No.  8.  Propagating  Plants,  by  Seeds,  Cuttings,  Layers. 
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Keeping  a  Dog  for  House  or  Yard.  No.  16.  Rose  Growing.  No.  17, 
Chrysanthemums.  No.  18.  Bulb  Culture.  No.  19.  The  Vegetable  Garden 
Calendar.  No.  20.  Goats  for  Profit.  No.  21.  Garden  Operations.  No.  22. 
Pruning,  Training  and  Trimming  Trees  and  Shrubs.  (Others  in  preparation), 
Nos.  4,  5,  6,  7,  Utility  Fowls,  together,  in  handsome  cloth.  Post.  3d.  2s.  6d.' 
No.  16  and  succeeding  Nos.  may  also  e  had  in  useful  cloth  binding,  price  Is! 
net ;  postage  2d. 

Coventry,  Guide  to.    See  Leamington. 

Crayon  Drawing.    See  Pastel. 

Curating.*   Amateur.   Many  Illustrations.    Rev.  F.  C.  Lambert.    Post.  Id.  6d. 
Cycles.    See  also  Motor  Cycles. 
Cycle  Building-.    Postage  2d.  is. 

Cycle   Repair  and  Maintenance.*     Many  Illustrations.     A.  W.  Marshall 

A.I.  Mech.  E.    Postage  Id.  6d. 
Cyclopaedic  Photography.    E.  L.  Wilson.    Postage  6d    3s.  6d.  net.  (see  p.  10). 
Dark  Room  and  its  Equipment,  The.    H.  J.  L.  J.  Masse.     Postage  Id  6d 
Dark  Room,  The.*    Postage  Ud.  6d. 
Decorative  Photography.  1    Postage  Ud.  6d. 

Designing  and  Drawing-.*  First  steps,  for  those  who  have  had  no  teaching. 
Many  Illustrations.    Chas.  Godfrey  Leland.    Postage  Id.  6d. 

Design  Laying,*  Practical  instruction  in  tracing,  transferring,  enlarging,  re- 
ducing and  multiplying  designs,  and  in  setting  out  patterns  for  repeats  and 
fits.    Many  Illustrations.    Thos  Bolas,    Postage  Id.  6d. 

Developers  and  Development.^   Geo.  E.  Brown,  F.I. C.    Postage  2d.  Is. 

Development,  More  about  t    Postage  l|d.  6d. 

Development  Printing  Papers,  i    Postage  l|d.  6d. 

Dickens  Land,  The  Real.    With  an  outline  of  Dickens'  Life.    H.  Snowden 

Ward  and  Catharine  Weed  Barnes  Ward.    Fully  Illustrated.    Cloth.  Gold 

lett«>.red.    Postage  6d.    lOs.  6d. 
Dog,  Keeping  a,  for  House  or  Yard.t  A.  Nicol  Simpson,  P'.Z.S.   Post-  Ir*.  6d. 
Dyes,  Stains,  Inks,  Lacquers,  Varnishes,  and  Polishes. §  Illustrations, 

Instructions,  and  many  Recipes  (all  tested).  Thos.  Bolas.  Postage  Id.  6d. 
Dynamo  Attendants  and  their  Dynamos.     Frank  Broadbent,  M.I.E.Te! 

4th  Edition.    Postage  2d.    Js.  6d. 
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Dynamo  Building-  for  Amateurs,  Practical.  Numerous  Illustrations.  3rd 
Edition.    Frederick  Walker.    Postage  2d.  2s. 

Dynamo:  Dissected  Model  of  a  Direct  Current.  Descriptions  of  the  parts 
Arnold  Philip.    Postage  3d.    4s.  6d. 

Dynamo,  The  :  How  Made  and  Used.    S.  R.  Bottone.    Postage  3d.    2s.  6d. 

Dynamo,  How  to  Manage  a.  Illustrated.  2nd  Edition.  Pocket  size.  S.  R, 
Bottone.    Postage  2d.  Is. 

Dynamos  and  Electric  Motors.  How  to  Make  and  Run.  Illustrated.  Paul 
N.  Hasluck.    Postage  2d.  Is. 

Electric  Light  for  Country  Houses.  Erection  and  Running  of  Small  Instal- 
lations.   Particulars  of  the  Cost.    J.  H.  Knight.    Postage  2d.  Is. 

Electric  Lighting  for  Householders  and  Amateurs,  A  Guide  to.  Illus- 
trated.   S.  R.  Bottone.    Postage  2d.  Is. 

Electric  Lighting,  Elementary  Principles  of.  3rd  Edition.  16  Illustrations. 
Alan  A.  Campbell  Swinton.    Postage  2d.    |s.  6d. 

Electric  Motors.    See  Dynamos. 

Electrical  Engineering  for  Students.    S.  R,  Bottone.    Postage  3d.  2s. 
Electrical  Engineer  Year  Book  and  Directory.   Wm.  H.  Fowler.  Postage 
3d.    Is.  6d. 

Electrical  Experiments.  144  Illustrations.  G.  E.  Bonney.  Post.  3d.  2s.  6d. 
Electrical  Instrument  Making  for  Amateurs.  6th  Edition.  71  Illustrations. 

S.  R.  Bottone.    Postage  3d.    3s.  6d. 
Electrical  Measurements,  Practical.    An  Introductory  Course  in  Practical 

Physics.    56  Illustrations.    E.  H.  Crapper.    Postage  3d.    2s.  6d. 
Electricity.     See  Magnetism  and  Electricity. 

Electric  Wiring  Tables.   W.  Perren  Maycock,  M.I.E.E.  Postage  Id.    3s.  6d. 

Electric  Wiring,  Fittings,  Switches,  and  Lamps.  W.  Perren  Maycock. 
2nd  Edition.    Postage  4d.  6s. 

Electrician.     See  Engineering  World  and  Amateur  Carpenter  and  Electrician. 

Electrician's  Pocket  Book:  The  Practical.    H.T.Crewe.    Postage  2d.  |s. 

Electrician's  Workshop  :  The  Amateur.  Part  I.  31  Illustrations.  S.  R. 
Bottone.    Postage  2d.    Is.  6d. 

Electrician's  Workshop:  The  Amateur.    Part  II.    Postage  2d.    Is.  6d. 

Electro=Motors.  How  Made  and  How  Used.  70  Illustrations.  3rd  Edition. 
S.  R.  Bottone.    Postage  3d.  3s. 

Electroplating.  The  Deposition  of  Copper,  Silver,  Nickel,  Gold,  Aluminium, 
Brass,  Platinum,  etc.    J.  W.  Urquhart,  C.E.   3rd  Edition.    Postage  3d.  5s. 

Electro  =  Plater's  Handbook.  2nd  Edition.  An  Appendix  on  Electrotyping. 
G.  E.  Bonney.    Postage  3d.  3s. 

Enamelling.     See  French  Polishing;  also  Glass  Blowing  and  Working. 

Engineer's  Pocket  Book:  Mechanical.   Wm.  H.  Fowler.  Post.  2d.    Is.  6d. 

Engineering  World  and  Amateur  Carpenter  and  Electrician.  An  Illus- 
trated Monthly  Magazine  for  all  Amateurs  and  Students  of  Electricity,  Car- 
pentry, and  Mechanics.  Articles  by  well-known  Authorities,  accompanied  by 
carefully-prepared  Working  Drawings.  Postage  Id.  2d.  Annual  Subscrip- 
tion, post  free,  3s.  Vol.  I.,  Nov.,  1902,  to  Oct.,  1903.  PostageSd.  5s.  Binding 
Case  for  Vol.  I.    Postage  3d.    |s.  6d. 

Engineering,  Elementary.  A  Manual  for  Young  Marine  Engineers  and 
Apprentices.  Questions  and  Answers  on  Metals,  Alloys,  Strength  of  Mate- 
rials, Construction  and  Management  of  Marine  Engines  and  Boilers,  Geo- 
metry, etc.,  etc.  Appendix  of  Useful  Tables.  3rd  Edition.  John  Sherren 
Brewer.    Postage  2d.    Is.  6d. 

Engineering  Workshop  Practice.    Postage  2d.    Is.  6d. 

Engraving  on  Metal  (Practical).  Including  Saw-piercing,  Carving,  Inlaying, 

etc.    Illustrated.    2nd  Edition.    G.A.Banner.    Postage  2d.    2s.  6d. 
Engraving  on  Metal.    See  Etching  on  Metals. 
Engraving  Metals.    Postage  2d.  is. 
Enlarging  (Photographic).    See  also  Negative. 

Enlarging,  Practical  Photographic.  Diagrams.  John  A.  Hodges.  Post.  2d. 
Enlargements  (Photographic).^!     Their  Production  and  Finishing.  G. 

Rodwell  Smith.    Postage  2d.  Is. 
Enlargements  (Photographic).  How  to  Make  them.  Geo.  Wheeler.  Post. 2d.  Is. 
Etching  on  Metals.*  For  Technical  and  for  Artistic  Purposes.  With  formulae. 

Many  Illustrations  and  Designs.    Thos.  Bolas.    Postage  Id.  6d. 
Exposure  Book  and  Tables,  The  Photographer's.     Compiled  by  F.  W. 

Mills.    2nd  Edition,  with  Pencil.    Postage  Id.  Is. 
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Exposure  Book.    The  Photographer's  Sj^stematic.    Postage  Id.  Is. 
Exposure  Register  and  Tables.    Wheeler's.    16th  Edition.    Postage  Id,  is. 
Exposure  Notes.    Watkins'.    Postage  Id.  Is. 

(Exposure  Tables.)   The  Amateur  Photographer's  Ready  Reckoner.  Viae. 

2nd  Edition.    Postage  Id.    Is.  6d. 
Exposure    Note    Book,    Peerless.     Edited   by   Geo.    E.    Brown,  F.I.C. 

Postage  Id.  Is. 

Exposure  and  Development.    The  Watkins  Manual  of.     Alfred  Watkins, 

2nd  Edition,    Postage  2d.  is. 
Exposures,  Outdoor,  f    Postage  Ud.  6d. 

Exterior  and  Interior  Photography.    F.W.Mills.    Postage  3d.  3s. 
Extra  Illustrating.     See  Grangerising. 

Fabrics,  The  Decoration  of.  Many  Illustrations  and  Designs.  Rev.  F.  C. 
Lambert  &  Chas.  Godfrey  Leland.    Postage  Id.  6d. 

Ferric  and  Heliographic  Processes.  By  G.  E.  Brown,  F.I.C.  Printing 
with  Iron  Salts  for  Photographers  and  Engineers.  How  to  reproduce 
Tracings  and  Drawings  in  white  lines  on  blue  ground — blue  lines,  black  lines, 
or  brown  lines  on  a  white  ground.  Arranging  a  Blue  Printing  House. 
Making  the  Sensitive  Papers.  Actual  specimens  are  included.  No  other 
book  handles  this  subject  so  thoroughly  and  so  practically.    Postage  3d.  2s. 

Figure  Composition.!^    Postage  l.^d.  6d. 

Figures,  Facts  and  Formulae  of  Photograghy,  The.  3rd.  Edition.  Postage 
2d.    Is.    Cloth  2s.    Postage  3d. 

Finishing  the  Negative.    Geo.  E.  Brown.    See  Negative,  Finishing  the. 

Films,  Roll  and  Cut,  How  to  Photograph  with.  John  A.  Hodges.  Post  2d.  Is. 

Foci.  Tables  of  Conjugate.  For  the  Users  of  Photographic  Lenses.  Com- 
piled and  Explained  bv  J.  R.  Gotz,  F.R.P.S.    2nd  Edition.    Postage  ^d.  6d. 

Fodder  Crops.  Uses.  C.  G.  Freer  Thonger,  iM.R.A.C,  F.C.S."  63  pp. 
8vo.    Paper.    Postage  Hd.  is. 

Flowers  and  Trees,  Photographing.*    Postage  Ifd.  6d. 

Fowls.    See  Utility  Fowls. 

Frames.    See  IMounts  and  Frames. 

Frame  Making  for  Amateurs,  Picture.  Illus.  Rev.  J.  Lukin.  Post.  2d.  Is. 
Frames,  Making  and  Decorating,  Picture.  *  Many  Illustrations  and  Designs. 

Chas.  Godfrey  Leland  &  Thos.  Bolas.    Postage  Id.  6d. 
Framing.     See  Trimming  ;  also  Mounting. 

French   Polishing  and   Enamelling.     A  practical  Work  of  Instruction. 

Richard  Bitmead.    Postage  2d.    Is.  6d. 
French  Polishing.    Formulae  and  Instructions  (also  Wood-Staining,  etc.)  are 

given  in  Dyes,  Stains,  Inks,  Lacquers,  Varnishes,  and  Polishes,  which  see. 
Fretwork  and  Marquetry.    D.  Dunning.    Illustrated.    Postage  3d.    2s.  6d. 
Fret  Cutting  and  Meta!  Piercing.*    Many  Illustrations  and  Designs.  "Jack 

Plane"  and  C.  G.  Leland.    Postage  Id.  6d. 
Furnishing.    See  Home. 

Fruits.  Hardy.t    E.  Hasler  Potter,  F.R.H.S.    Postage  Id.  6d. 
Cialvanic  Batteries.    S.  R.  Bottone.    Postage  4d.  5s. 

Garden  and  Grounds.!  How  to  lay  out  and  arrange.  Many  Plans  and  Diagrams. 

T.  W.  Sanders,  F.L.S.,  F.R.H.S.    Postage  Id.  6d. 
Gardening,  Spring. t    H.  Francklin.    Postage  Id.  6d. 

Garden  Operations. t  Wm.  F.  Rowles.    Postage  Id.    6d.    Cloth  Is.   Post.  2d. 

Gas  and  Petroleum  Engines.    A.  G.  Elliott.    Postage  3d.    2s.  6d. 

Gas  and  Petrol  Motors.  Ignition  Devices  for.  S.  R.  Bottone.  Fully  Illus- 
trated.   Postage  2d.    2s.  6d. 

Gesso  Work.*   Many  Illustrations  and  Designs.  Matthew  Webb.   Post.  Id.  6d. 

Glass  Decoration  and  Repair.*  Many  Illustrations  and  Designs.  Rev.  F.  C. 
Lambert.    Postage  Id.  6d. 

Glass  Blowing  and  Working.  For  Amateurs,  Experimentalists,  and  Tech- 
nicians. Coloured  Frontispiece  and  many  Illustrations.  By  Thomas  Bolas, 
F.C.S.,  F.I.C.    Postage  3d.  2s. 

Glass  Working.    Postage  2d.  is. 

Glues.    See  Gums. 

Goats  for  Profit. t  Edward  C.  Tibbie.  Postage  Id.  6d.  Cloth  Is.  Post.  2d. 
Gouge  Work  and  Indented  Woodwork.*    Many  Illustrations  and  Designs. 

C.  G.  Leland  and  Rev.  F.  C.  Lambert.    Postage  Id.  6d. 
Grangerising,  or  Extra  Illustrating.*  Illus.  H.  Snowden  Ward.  Post.  Id.  6d. 
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Greenhouses  and  Frames,  Cold,  t  D.  S.  Fish,  of  the  Royal  Botanic  Gardens, 

Edinburgh.    Postage  Id.  6d. 
Gums,  Glues,  Pastes,  and  other  Adhesives.  *    Many  formulae.  Illustrated. 

Thos.  Bolas  &  Chas.  Godfrey  Leland.    Postage  Id.  6d. 
Gum  Bichromate  Process,  Photo=Aquatint  or.U   A.  Maskell  &  R.  Demachy, 

Postage  'Id.  J*^. 
Halation  and  Cure. +  +    Postage  |d.  Id. 

Half'Tone  Process,  The.    Julius  Verfasser    3rd  Edition.   Postage  4d.  5s. 
Half =Tone  Process  on  the  American  Basis.  Wm.  Cronenberg   Post,  2|d.  2s 
Hand  Camera  Photography.    A  Beginner's  book.    Fully  Illustrated.  Walter 

Kilbey.    Cloth,  2s.    Postage  2d.  is. 
Hand  Camera  Work.     Advanced  and  Focal-Plane  Photography.  Walter 

Kilbey.    Cloth,  2s.    Postage  Id.  Is. 
Hand  Camera,  and  What  to  Do  With  It.    Westell  &  Bailey.  Post.  2d.  is. 
Heating  and  Ventilation  of  Houses.  +   Illustrated.   C.  F.  Townsend,  F.C.S. 

Postage  Id.  6d. 
Heliographic  Processes.    See  Ferric. 
Hertzian  Waves.    See  Telegraphy. 

Hobbies,  Profitable.  76  pp.  Fully  Illustrated.  How  to  set  about  making 
numerous  Hobbies  pay.    H.  Snovvden  Ward.    Postage  2d.  6d. 

Home  Adornment  and  Furnishing.*  lllus.   C.  Godfrey  Leland.  Post.  Id.  6d. 

Home,  Fitments  for  the.  *    lllus.     Rev.  F.  C.  Lambert.    Postage  Id.  6d. 

Home  Workers'  Series.  Price  6d.  each.  Postage  Id.  Cloth  Is.  Postage  l^d. 
1.  Dyes,  Stains,  Inks,  Varnishes,  Polishes,  &c.  2.  Painting  and  Graining. 
3.  How  to  Build  a  Petrol  Motor.  4.  How  to  Build  a  Bicycle.  5.  How 
a  Steam  Engine  Works.  6.  How  to  Read  a  Workshop  Drawing.  7.  Pattern 
Making.  8.  Brass  and  Iron  Founding.  9.  Building  a  Lathe.  (Others  in 
preparation). 

Houses.    See  Electric  Light :  Heating  and  Ventilation. 
House  Decoration.    Postage  2d.  is. 

Hurter  &  Driffield's  Photo=Chemical  Investigations,  t    Postage  l^d.  6d. 

Ignition  Devices  for  Gas  and  Petrol  Motors.  S.  R.  Bottone.  Fully  Illus- 
trated.   Postage  2d.    2s.  6d. 

Illustration,  A  Handbook  of.  A.  Horsley  Hinton.  Reproductions  from 
Photograms  and  Sketches  by  the  Author  and  others.  Contents — Introduc- 
tion— A  Neglected  Field — Theory  and  Principles  of  Illustration— Different 
kinds  of  Illustration — Reproduction  by  Half-tone  Process — Preparation  of 
Originals  for  Reproduction  by  Half-tone — Line  Process — Methods  of  Line 
Reproduction — Materials  for  Simple  Line  Drawing — Comparison  of  Line 
Processes — Other  Methods  for  Line  Reproduction — The  Materials  required — 
Mechanical  aids  to  Drawing.    Paper.  Post.  3d.  Is.  6d.    Cloth.  Post.  4d.  3s. 

Incubating  and  Rearing  Utility  Fowls. t    H.  Francklin.    Postage  Id.  6d 

indented  Woodwork.    See  Gouge  Work. 

induction  Coils.    A  Practical  Manual.    With  a  Chapter  on  Radiography.  101 

Illustrations.    G.  E.  Bonney.    Postage  3d.  3s. 
Inks.    See  Dyes. 

inlaying.     See  Marquetry  ;  also  Woodwork. 

Insurance  Agent  and  Insurance  Review,  The.   Monthly.  Postage  |d.  2d. 

Insurance  Blue  Book  and  Guide.    (Annual).    Postage  4d.  2s. 

Intensifying  and  Reducing  Negatives.  I    Postage  l|d.  6d. 

Intensity  Coils  :  How  Made  and  Used.    Dyer.    16th  Edition.    Postage  2d.  |s. 

Intensification  and  Reduction.    H.  W.  Bennett,  F.R.P.S.    Postage  2d.  Is. 

Interiors,  Photographic,  t    Postage  IJd.  6d. 

ivory.    See  Miscellaneous  Minor  Arts,  I. 

Jewellery  and  Trinkets,  Home=made. lllus.  Alec.  Teague.  Post.  Id.  6d. 
Kallitype  Process.  1    Postage  Ud.  6d. 
Kenilworth,  Guide  to.    See  Leamington. 

Kites  and  Aeroplanes,  Practical.    Fredk.  E.  Walker,    Postage  2d.    Is.  6d. 
Knotting  and  Splicing  of  Ropes,  &c.    Postage  2d.  is. 
Lacquers.    See  Dyes. 

Lantern,  and  How  to  Use  It,  The.H    Goodwin  Norton.    Postage  2d.  Is. 
Lantern,  Book  of  the.     T.  C.  Hepworth,  F.C.S.    Illust.    Post.  4d.    3s.  6d. 
Lantern  for  Teaching,  Optical.    C.  H.  Bothamley.    Postage  Id.  6d. 
Lantern,  The  Magic.    J.  Albert  Manton.    Postage  Id.  6d. 
Lantern,  The  Magic,  its  Construction  and  Use.  Illustrated.  Postage  2d.  6d. 
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Lantern,  The  Optical,  and  Accessories.  Paul  N.  Hasluck.  Postage  2d.  Is. 

Lantern,  The  Optical.  For  Instruction  and  Amusement.  Andrew  Pringle, 
F.R.M.S.    Illustrated.    Postage  3d.  ;  foreign  4d.    2s.  6d. 

Lanterns  and  their  Management,  Modern  Magic.  R.  Child  Bayley.  Post- 
age 2d.  Is. 

Lantern  Slides.:    Postage  Ifd.  6d. 

Lantern  Slides.    A.  K.  Dresser.  Revised  by  S.  Herbert  Fry.  Postage  Id.  6d. 

Lantern  Slides,  How  to  Make.  2nd  Edition.  By  S.  L.  Coulthurst.  With 
additional  matter  by  Geo.  E.  Brown.  Contains  full  and  complete  instructions 
for  the  making  of  Lantern  Slides  by  contact  or  reduction,  prmting  in  clouds, 
intensification,  reduction,  and  after  treatment     Illustrated.    Postage  2d.  Is. 

Lantern  Slides  .  Their  Production  and  Use.    J.  Pike.    Postage  Id.  6d. 

Lantern  Slide  Making. II    Rev.  F.  C.  Lambert.    Postage  2d.  Is. 

Lantern  Slide  Manual.  John  A.  Hodges.  Numerous  Diagrams.  Postage  3d.  2s 

Landscape  Gardening.    See  Garden  and  Grounds. 

Lathe,  Building  A.§    A.  W.  Burford.    Postage  Id.  6d. 

Lathe  Work.    See  Metal  Turner,  Turning,  Wood  Turning,  etc. 

Lathes,  Home  =  niade.*  Many  Illustrations.  John  J.  Holtzapffel.  Post.  Id.  6d. 

Lathes,  Possibilities  of  Small.    Illus.   James  Lukin,  B.A.    Post.  2d.  Is.  6d. 

Lathe  Work.  Tools,  Appliances,  and  Processes  employed  in  Turning.  Paul  N. 
Hasluck.    5th  Edition.    Postage  3d.  5s. 

Law  for  the  Householder.  By  a  Barrister-at-Law.  This  book  is  written  for 
the  layman  and  not  for  the  lawyer.  Its  object  is  to  supply  ready  information  to 
the  householder  on  matters  of  direct  personal  interest  to  himself.    Post.  2d.  is. 

Leamington  Spa,  Warwick,  Kenilworth,  and  Coventry  :  Illustrated  Guide 
to.  Bernard  C.  P.  Walters.  Illustrated  ;  with  Plan  of  Leamington  and  Map 
of  the  District.    Cloth.    Postage  3d.  js. 

Leamington  Spa  :  Walks,  Drives,  and  Cycling  Tours  around.  B.C.  P.Walters. 
Postage  h\.  Id. 

Leather  Work.  *  Quite  within  the  capacity  of  the  amateur,  an  interesting  change 
from  ordinary  fancy  work.    Illus.    Hallton  East.    Postage  Id.  6d. 

Lens,  The.  A  Practical  Guide  to  the  Choice,  Use,  and  Testing  of  Photographic 
Objectives.  Edited  by  Geo.  E.  Brown.  F.I.C.  (Joint  Editor  of  The  Photogram), 
and  with  a  chapter  by  Thomas  Bolas,  F.I.C.    Postage  3d.    2s.  6d. 

Lenses,  Photographic.  How  to  Choose  and  How  to  Use.  John  A.  Hodges. 
Illustrated.    Cloth.    Postage  2|d.  2s. 

Lenses,  Photographic.  A  simple  treatise  by  Conrad  Beck  and  Herbert 
Andrews.    2nd  Edition.    Postage  3d.  |s. 

Lenses,  Modern.  +    Postage  Ud.  6d* 

Lens  Facts  and  Helps,  t    Postage  Ifd.  6d. 

Lens,  First  Book  of  the.    C.  Welborne  Piper.    Postage  3d.    2s.  6d. 
Lens  Works,  How  a.  U    Postage  |d.  Id. 

Lens  Work  for  Amateurs.  Henry  Orford.  Illustrated.  Cloth.  Post.  3d.  3s. 
Lighting.     See  Electric,  Gas,  Incandescent,  etc. 

Lighting,  Artistic.    James  Inglis.  To  which  is  added  "At  Home"  Portraiture 

with  Daylight  and  Flashlight,  by  Dundas  Todd.    Postage  2d.    2s.  6d. 
Lighting  in  Photographic  Studios.    P.  C.  Duchochois.    Postage  2d.  Is. 
Living  Pictures.    H.  V.  Hopwood.    Postage  4d.    2s.  6d. 
Locomotive  of  To=day,  The.    Postage  3d.    2s.  6d. 

Locomotive  Engine,  Model  of.  Colored  Sectional  Views  of  a41  Working 
Parts  and  descriptive  matter.    Postage  3d.    4s.  6d. 

Machine  Drawing  and  Design,  An  Introduction  to.  David  Allan  Low. 
97  Illustrations.    Postage  3d.    2s.  6d. 

Magnesium  Light  Photography.    F.  J.  Mortimer.    Postage  2d.  Is. 

Magnetism,  Electricity  and.  First  Book.  W.  Perren  Maycock.  Post.  3d.  2s.  6d. 

Magnetism  and  Electricity  (Elementary).  J.  Paley  Yorke.   Post.  3d.  3s.  6d. 

Magnetism  and  Electricity  for  Beginners.   H.  E.  Hadley.  Post  3d.    2s.  6d. 

Magician's  Handbook,  The.    Selbit.    Fully  Illustrated.    Post.  3d.    2s.  6d. 

Make  and  Mend,  How  to.    Illustrated.    Postage  4d.    2s.  6d. 

Ma-nhood's  Morning:  A  Book  for  Young  Men  between  14  and  20.  Joseph  Alfred 
Cornwall.    Postage  3d.  4s. 

Manures,  Artificial.  How  to  Make,  Buy,  Value,  and  Use.  A  Handbook  for 
Agriculturists.  Chemical  Manure  Manufacturers,  Gardeners,  and  others  con- 
cerned in  similar  pursuits.  Alfred  Gibson,  F.C.S.  Third  Edition.  143  pp. 
8vo.    Cloth.    Postage  2|d.  is. 
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Marine  and  Surf  Photogfraphy.  I    Postage  l|d.  Sd. 

Marquetry  and  Inlaying-,  Venetian.*    Many  Illustrations.    Chas.  J.  Lock  & 

C.  G.  Leland.    Postage  Id.  6d. 
Marquetry  Painting  for  Amateurs.    E.  Turck.    Illustrated.    Post.  2d.  Is. 
Maternity  without  buffering-.   Mrs.  Emma  F.  A.  Drake,  M.D.   Post.  2d.  2s. 
Mechanical  Eng-ineers'  Pocket  Book.    W.  M.  Fowler.    Postage  3d.    is.  6d. 
Mechanic's  Workshop   Handybook,   The.     Mechanical    Manipulation  in 

various  Handicrafts.  Notes  and  Memoranda.  200  subjects.  Post.  3d.  Is. 
Mend.    See  Make  and. 

Metal  Work.  Teachers'  Handbook  of  Manual  Training.  J.  S.  Miller. 
Postage  3d.    3s.  6d. 

Metal  Turner's  Handybook,  The.  For  Workers  at  the  Foot  Lathe.  Over 
100  Illustrations.    Paul  N.  Hasluck.    Postage  3d.  |s. 

Microscope,  Manipulations  of  the.    Edward  Bausch.     Postage  3d.    4s.  6d. 

Milk  Book,  Jee's.  An  Account  Book  for  Farmers,  Dairymen,  and  Con- 
sumers, showing  Profit  or  Loss  at  the  end  of  each  week  ;  can  be  used  for  a 
period  of  three  years.    Postage  3d.  2s. 

Mineral  Waters  of  Harrogfate,  The  Natural.  Francis  Wm.  Smith,  M.D. 
Postage  2d.  Js. 

Miscellaneous  Minor  Arts,  I.*  :  Bones  and  Horns,  Shells  and  Beads,  Coral, 
Amber,  Ivory,  etc.  Ilius.  Chas.  Godfrey  Leland  &  Aaron  Briggs.  Post.  Id.  6d. 

Miscellaneous  Minor  Arts,  II.*  :  Stone  Mosaic,  Scagliola,  C'eresa,  Nail  and 
Scale  Work,  Bead  Inlay  and  the  Making  of  Wooden  Tankards,  etc.  Illus. 
Chas.  Godfrey  Leland  and  Aaron  Briggs.    Postage  Id.  6d. 

Model  Engine  Making  in  Theory  and  Practice.  J.  Pocock.  2nd  Edition. 
Over  100  Illustrations.    Postage  3d.    2s.  6d. 

Modelling  in  Clay,  Wax,  &c.  *  Photographic  Diagrams  showing  elementary 
subjects  in  various  stages.    For  Beginners.  Rev.  F.  C.  Lambert.  Post.  Id.  6d. 

Model  Engineer's  Handybook.  Upwards  of  100  Illustrations.  Paul  N.  Has- 
luck.   Postage  3d.  Is. 

Model  Yachts  &  Boats.  Designing.  Making,  and  Sailing.  118  Designs  and 
W^orking  Drawings.    J.  du  V.  Grosvenor.    Postage  3d.  5s. 

Model  Engine  Construction.   J.  Alexander.   Fully  Illustrated.   Post.  4d.  6s. 

Motors.     See  Electro-Motors  ;  Dynamos. 

Motorcycles,  and  Hoav  to  Manage  Them.    A.J.Wilson.    Postage  2d.    2s.  6d. 
Motor  Driving  for  a  Living.    A.  E.  S.  Craig.    Postage  2d.  is." 
Motors  and  Motoring.    Hy,  J.  Spooner.  C.E.    Cloth.    Postage  2d.  is.. 
Mounts  and  Frames,  and  How  to  Make  Them.^l     Rev.  F.  C.  Lambert,  M.A. 

Postage  2d.  Is. 
Mounting.    See  Trimming. 

Mounting  and  Framing  Pictures.    Paul  N.  Hasluck.    Postage  2d.  Is. 

Museum  Arrangement.    See  Curating. 

Nail  and  Scale  Work.    See  Miscellaneous  Minor  Arts,  II. 

Naturalistic  Photography.    Dr.  P.  H.  Emerson.    See  Photography. 

Negative,  Finishing  the.  A  handbook  of  Processes  coming  between  developing 
and  printing  ;  the  drying,  clearing,  and  hardening  of  negatives  ;  what  to  do 
with  negatives  which  are  too  thin  or  too  dense,  or  which  are  under  or  over 
exposed;  how  to  make  hard  negatives  print  soft,  and  vice  versa;  how  to 
varnish  negatives  and  films ;  how  to  strip  them  from  glass  or  paper,  and 
transfer  them  to  other  supports  ;  how  to  re-touch  portrait  negatives;  how  to 
improve  prmtmg  quality  technically  and  artistically  ;  how  to  spot  and  block 
out  negatives ;  how  to  repair  cracks  or  fractures  :  how  to  title  negatives. 
Many  illustrations.     Edited  by  George  E.  Brown.    Postage  3d.    2s.  6d.  (i 

Negative  Making.    Sir  W.  de  W.  Abney.    Postage  2d.  Is. 

Negative,  The  Perfect. H    Rev.  F.  C.  Lambert.    Postage  2d.  Is. 

Negatives,  Defects  in.  +    Postage  If d.  6d. 

Negatives,  Enlarging.!    Postage  l|d.  6d. 

Optics  for  Photographers.    W.  K.  Burton.    Illustrated.    Postage  2d.  Is. 
Optics,  Photographic,  A  Treatise  on.    R.S.Cole.   Illustrated.  Post.  4d.  6s. 
Optics,  Photographic.    Otto  Lummer.    Translated  by  Silvanus  P.  Thompson. 
Postage  4d.  6s. 

Optical  Projection  ;  the  Lantern  in  Exhibition  and  Scientific  Demonstration. 

Le\\  is  Wright.    Postage  4d.  6s. 
Ornamental  Turning.    J.H.Evans.    Postage  4d.    3s.  6d.    Part  II.  Postage 

4d.    3s.  6d.    Part  III.    Postage  4d.    3s.  6d. 


*  +  §  J  H  t+    Special  series;  see  note,  head  of  page  1. 


6,  Farringdon  Avenue,  London,  E.G. 


Out=door  Carpentry.!  Making  of  gates,  stiles,  fences,  kennels,  fowl-houses, 
garden  frames,  green-houses,  &c.  Many  working  Drawings.  S.  Walter 
Newcomb.    Postage  Id.  6d. 

Ozotype.    Thomas  Manley.    Postage  2d.  Is. 

Pattern  Making:.  §    J.  E.  Dangerfield.    Postage  Id.  6d. 

Painting:  and  Graining*.  §  S.  Walter  Newcomb.  Postage  Id.  6d.  Cloth  Is. 
Painting",  First  Steps  in.*  Many  Illustrations.  Charles  E.  Dawson.  Post.  Id.  6d. 
Panoramic  Photography,  t    Postage  l|d.  6d. 

Paper=work.  *    For  fancy  workers  who  wish  for  variety,  as  well  as  beauty  and 

utility  in  their  productions.     Many  Illustrations  and  Designs.     Rev.  F.  C. 

Lambert  and  Chas.  Godfrey  Leiand.    Postage  Id.  6d. 
Paper  Flowers.  *    Illustrations.    S.  Procter  and  Hallton  East.  Postage  Id.  6d. 
Pastel  and  Crayon  Drawing.*    For  absolute  beginners.    Many  Illustrations. 

Chas  E.  Dawson,    Postage  Id.  6d. 
Pattern  Maker's  Handybook,  The.    Illus.    Paul  N.  Hasluck.    Post.  3d.  Is. 
Perfumes  and  Cosmetics,  Home-made.*    Many  Illustrations.    Thos.  Bolas 

and  Chas.  Godfrey  Leiand.    Postage  Id.  6d. 
Perennials,   Hardy,  t    Illustrated.    D.  S.  Fish,  of  the  Royal  Botanic  Gardens, 

Edinburgh.  Postage  Id.  Qd. 
Petroleum  Engines.    See  Gas. 

Petrol  Motor,  The.§    J.  F.  Gill,  B.Sc.    Postage  Id.  6d. 
Petrol  Motors.    See  Gas. 

Photo=Ceramics.  Photography  applied  tothe  decoration  of  Plaques,  Pottery, 
and  other  Ceramic  and  Metallic  Surfaces.  Practical  directions  for  a  very 
fascinating  department  of  photographic  work.  W.  Ethelbert  Henry,  C.E., 
and  H.  Snowden  Ward.    Cloth  Is.  6d.    Postage  2d.    Paper  js. 

Photogram,  The.    See  Photogrjphic  Montldy. 

The  volumes  :  1894  and  1895,  each  7s.  6d.,  post  free  8s.  1896,  1897.  1898, 
1899,  1900,  1901,  li;02,  1903,  1904,  1905,  each  5s.,  post  free  5s.  5d.  Binding 
Cases  for  Vols,  of  The  Photogram  or  Process  Photogram.  Postage 
3d.    Is.  6d. 

Photogram  Reading  Cases  to  hold  One  Part.  Postage  3d.  Is.  Photo- 
gram Reading  Cases  to  hold  Twelve  Parts  and  with  pocket  for  loose  Supple- 
ments.   Postage  3d.    Is.  6d. 

Photogfrani  Booklets.  No.  1.  Halation  and  Cure.  No.  2.  Color-correct  Photo- 
graphy. No.  3.  How  a  Lens  Works.  No.  4.  The  Camera  and  its  Movements. 
Postage  |d.  each.  |d. 

Photogram  Folio.  A  Handsome  Case  for  storing  Prints  up  to  6^  by  9J. 
Postage  3d.  |s. 

Photog"rams  of  the  Year.  A  Pictorial  and  Literary  Record  of  the  best  Photo- 
graphic Work  of  the  Year.  Compiled  by  the  Editors  and  Staff  of  The  Photo- 
gram. Over  100  reproductions  of  Exhibited  and  Non-Exhibited  Work.  Pub- 
lished annually  in  October.  A  few  copies  of  '95  and  '96.  ('97  and  '98  are  quite 
out  of  print.)    Postage  4d.    Handsome  Cloth,  2s.  net.    Paper  Covers,  Is. 

1899,  1900,  1901,  1902,  1903,  and  1904,  1905  double  the  size.  Postage  5d. 
Handsome  Cloth,  3s.  net.    Paper,  2s. 

Photogfraph :  How  to.  With  Roll  and  Cut  Films.  11  John  A.  Hodges. 
Postage  2d.  Is. 

Photographer,  Practical  Amateur.    C.  C.  Vevers,    Postage  Id.  6d. 

Photogfraphers,  Chemistry  for.  Charles  F.  Townsend,  F.C.S.  Illustrated. 
Contents: — Introduction — Chemistry  generally  and  the  Chemistry  of  the 
Silver  Salts  in  particular— Chemistry  of  the  Photographic  Image — Developers 
— ^Reversal — Reduction,  Intensification,  etc.— Printing  in  Silver — Printing  in 
Salts  of  Iron — Printing  in  Platinum — Bichromate  Printing  Processes — Ortho- 
chromatism — Impurities  and  Substances  that  Alter  in  the  Air — Recovery  of 
Residues — Cellulose — Resins,  Varnishes,  etc. — Cyclopaedic  Index.  3rd  Edi- 
tion.   Cloth.    Postage  2d.  Js. 

Photog-rapher's  Note  Book,  The. IT    Rev.  F.  C.  Lambert.    Postage  2d.  Is. 

Photographic  and  Photo=Mechanical  Printing-  Processes.  W.  K.  Burton. 
Cloth.    Postage  4d-  4s. 

Photog-raphic  Apparatus.  Making  and  Repairing.  Shows  how  to  make  the 
most  of  one's  apparatus;  to  increase  its  efficiency;  to  meet  accidents  and 
emergencies.    Postage  2d.  Is. 

Photographic  Chemicals,  Elementary  Chemistry  of.  C.  Sordes  Ellis, 
F.I.C.,  F.C.S.    Postage  2d.  Is, 
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Photographic  Enamels.  From  the  French  of  Rene  D'Heliecourt.  Postage 
2d.    2s.  6d. 

Photographic  Failures.  Prevention  and  Cure.  Gives  the  results  of  early 
blunders  and  ignorance,  with  means  of  prevention  and  (if  possible)  cure.  Illus- 
trations of  the  failures  are  an  important  feature.  By  Scrutator,  of  The  Pho- 
togram.    Cloth,  2s.    Postage  2d.  Is. 

Photographic  Gems,  A  Casket  of.    Nevv  Edition.    Postage  2d.  Is. 

Photographic  Instructor,  The.     J.  I.  Pigg.    Illustrated.    Postage  3d.  Is. 

Photographic  Manipulations.  I    Postage  Ud.  6d. 

Photographic  Monthly,  The.  {The  Photogram).  For  all  classes  of  Photo- 
g^raphers — Amateur,  Professional,  Artistic,  and  Technical.  Articles  on  Prac- 
tical Topics  by  leading  authorities,  and  many  useful  hints  ;  current  matters  in 
brief  notes  ;  new  apparatus  reviewed  and  criticised  ;  replies  to  inquiries  by  post ; 
fine  printing;  abundant  illustration;  frequent  supplements;  prize  competi- 
tions. The  Photographic  Monthly  is  still  as  excellent  and  popular  as  on  its 
foundation  in  1894.    Postage  2d.     Monthly  3cl. 

Photographic  Reference  Book.    Postage  4d.    js.  6d. 

Photographic  Reproduction  Processes.     P.  C.  Duchochois.  Photographic 

Impressions  without  silver  salts.    Postage  3d.    2s.  6d. 
Photographic  Studio,  The.     Construction,  etc.     T.  Bolas.    Postage  3d.  2s. 
Photographic  Studios,  The  Lighting  in.    P.  C.  Duchochois.   With  additional 

matter  by  W.  Ethelbert  Henry,  C.E.    Postage  l|d.  |s. 
Photographic  Terms,  Handbook  of.  William  Heighway.  Postage  2d    2s  6d. 
Photographing  Children.  +    Postage  l|d.  6d. 
Photographing  Clouds.  +    Postage  l|d.  6d. 

Photographs.    How  to  Take  and  Fake.    Clive  Holland.    Illust.    Post.  3d.  |s. 

Photography.  See  also  : — Art,  Autotype,  Blue  Print,  Bromide,  Camera,  Carbon, 
Collotype,  Coloring,  Copying  Methods,  Dark  Room,  Developers,  Develop- 
ment, Enlarging,  Enlargements,  Exposure,  Ferric,  Foci,  Flowers,  Frames, 
Grangerising,  Gum  Bichromate,  Halation,  Half-tone,  Hand-camera,  Hurter, 
Intensification,  Interiors,  Kallitype,  Lantern,  Lens,  Lighting,  Living  Pictures, 
Mounts,  Negative,  Optics,  Ozotype,  Painting,  Photographic  Monthly, 
Pictorial,  Platino-type,  Portraiture,  Practical  Photographer,  Process 
Engravers'  Monthly,  Printing.  Process,  Radiography,  Retouching,  Roll 
Films,  Silver  Printing,  Telephoto,  X-rays,  Zincography. 

Photography,  Action  of  Light  in.  Illustrated.  Sir  W.  de  W.  Abney. 
Postage  3d.    3  s.  6d. 

Photography,  Aerial,  t    Postage  I|d.  6d. 

Photography,  A  Guide  to  Modern.  Harold  Baker.  Illust.  Post.  Id.  6d. 
Photography  and  Architecture.  E.  MacDowel  Kosgrove.  Postage  Id.  6cl. 
Photography,  Animated.    The  A  B  C  of  the  Cinematograph.    Cecil  M.  H^p- 

worth.    Postage  2d.  |s. 
Photography,  A  Practical  A  B  C  of.    E.  J.  Wall.    Postage  2d.  Is. 
Photography,  Architectural.  +    Postage  l|d.  6d. 
Photography,  Architectural.^   G.  A.  T.  Middleton.    Postage32d.  Is. 
Photography,  Art.  H   H.P.Robinson.   Full-page  Plates.  Cloth.  Postage  2d.  Is. 
Photography  as  a  Hobby.    Postage  Id.  6cl. 
Photography  at  Home.  +    Postage  l|d.  6d. 
Photography  at  Night.  +    Postage  l|d.  6d. 

Photography,  A  Treatise  on.  Sir  W.  de  W.  Abney.  10th  Edition,  1902.  i»5 
Illustrations.    Postage  4d.    Foreign  6d.  5s. 

Photography,  Beginner's  Guide  to.    120  pp.    Illustrated.    Postage  2d.  6d. 

Photography  Bookshelf  Series,  The.  Price  Is.  each  net.  Postage  2d.  Photo- 
graphy for  All,  The  Platinotype  Process.  Photography  in  Colours.  Practical 
Enlarging.  Short  Lessons  in  Photography.  Practical  Retouching.  Elemen- 
tary Photo-Micrography.  Practical  Landscape  Photography.  Photography 
by  Rule.  Practical  Orthochromatic  Photography.  Intensification  and 
Reduction.  Toning  Bromide  Prints.  Professional  Photography :  I.  Pro- 
fessional Photography :  11. 

Photography,  Burton's  Modern.    W.  K.  Burton.   200  pp.    Postage  2d.  Is. 

Photography  by  Rule.    J.  Sterry.    Postage  2d.  Is. 

Photography,  Color.  +    Postage  led.  6d. 

Photography,  Color.  11    A.E.Smith.    Illustrated.    Postage  2d.  Is. 
Photography,  Color=correct.    (No.  II.  P/io^o^mw  Booklets.)  Postagefd.  Id. 
Photography,  Commercial.  I    Postage  2d.  6d. 
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Photography,  Cyclopaedic.  A  Handbook  of  the  Terms,  Processes,  Formu^se, 
and  Appliances  available  for  Photography,  arranged  in  Cyclopaedic  Form  for 
ready  reference.  Edward  L.  Wilson,  Ph.D.  Cloth,  blue  lettered. 
Postage  6d.    3s.  6d. 

Photography,  Dictionary  of.    E.  J.  Wall.    Postage  4d.    Foreign  7d.    7s.  6d. 

Photography,  Drop=Shutter.    F.  W.  Pilditch.    Illustrated.    Postage  Id.  6d. 

Photography,  Early  Work  in.  A  Text  Book  for  Beginners.  W.  Ethelbert 
Henry,  C.E.  Fully  Illustrated,  and  with  a  Negative  and  Positive  ready  for 
use,  and  a  chapter  on  Lenses  by  H.  Snowden  Ward  (Editor  of  The  Photo- 
graphic Monthly).    3rd  edition.    Postage  2d.  |s. 

Photography,  Elementary.^   John  A.  Hodges.    Postage  3d.  Is. 

Photography,  Everyone's  Guide  to.    E.  J.  Wall.    Postage  2d.  6d. 

Photography,  Experimental.1i    Clement  J.  Leaper,  F.C.S.    Postage  2d.  Is. 

Photography,  Exterior  and  Interior.  Frederick  Wm.  JVIills,  F.R.M.6. 
Contents — Apparatus;  Light  and  Color  ;  Exposures  of  Interiors  ;  Exposures 
of  Exteriors  ;  Development  ;  Intensification  of  Negatives,  etc.  •  The  Pla- 
tinotype  Processes;  Bromide  Printing;  Autotype  Printing;  Printing  on 
Gelatino-Chloride  Paper  ;  Mounting  Prints  ;  Appendix.   Illust.    Post.  3d.  3s. 

Photography  :  Figures,  Facts,  and  Formulae  of,  and  Guide  to  thefr 
Practical  Use.    3rd  Edition.    Cloth  2s.    Postage  2d.  Is. 

Photography,  Film,  t    Postage  Ifd.  6d. 

Photography,  First  Steps  in.    Ample  instruction,  in  the  very  simplest  terms, 

for  the  beginner.    J.  C.  H.  Wallsgrove.    Illustrated.    Postage  l^d.  6d. 
Photography,  Flashlight.  +    Postage  l|d.  6d. 

Photography  tor  all.    W.  Jerome  Harrison.    Illustrated.    Postage  2d.  Is. 
Photography  for  Amateurs,  Modern.    J.  Eaton  Fearn.    Postage  2d.  Is. 
Photography  for  Artists.    Hector  Maclean.    Illustrated.    Postage  3d.  2s. 
Photography  for  Naturalists.    Douglas  English.    Postage  5d.  5s. 
Photography  for  Novices.    Illustrated.    Postage  3d.  Is. 

Photography  for  the  Press.  By  the  Editors  of  The  Photoiiraphic  Monthly. 
How  to  use  Photography  for  Profit.  Touches  upon  many  important  points, 
which  can  only  be  discovered  by  long  experience.  A  list  of  illustrated  journals, 
with  their  days  of  publication,  latest  times  of  acceptance,  and  class  of  print 
preferred,  is  given  in  an  appendix.    Postage  2d.  Is. 

Photography  for  Profit.!    Postage  l|d.  6d. 

Photography,  Genre.  I    Postage  Ifd.  6d. 

Photography,  liand=Camera.  Intended  to  enable  a  novice  to  begin  with 
the  Hand-Camera,  instead  of  a  Stand  Camera,  which  is  pre-supposed 
by  most  first  handbooks.  Fully  Illustrated.  Walter  Kilbey.  Cloth,  2s. 
Postage  2d.  |s. 

Photography  in  Advertising.  +    Postage  Ud.  6d. 

Photography  in  a  Nutshell.    By  the  Kernei.    Postage  2d.  Is. 

Photography  in  Colors.    R-  Child  Bayley.    Illustrated.    Postage  2d.  Is. 

Photography  in  Colors.    Bolas,  Tallent,  and  Senior.    Postage  4d.  5s. 

Photography,  Indoor.    Bertha  M.  Lothrop.    Postage  Id.  6d. 

Photography,  Instantaneous.    Capt.  W.  de  W.  Abney.    Illust.    Post.  2d.  Is. 

Photography,  Landscape.  I    Postage  Ud.  6d. 

Photography,  Letters  on  Landscape.   H.  P.  Robinson.  Illust,  Post.  Id.  Is. 

Photography,  More  about  Orthochromatic.  t    Postage  IJd.  6d. 

Photography,  Naturalistic.  The  book  which  laid  the  foundation  of  the  modern 
movement  toward  artistic  photography,  and  which  contains  mwre  original 
thought  and  useful  suggestion  than  any  other  book  on  the  pictorial  side.  3rd 
Edition.    Enlarged  and  rewritten  by  Dr.  P.  H.  Emerson.    Postage  5d.  5s. 

Photography  on  Tour.    (Pocket  size).    Postage  2d.  Is. 

Photography,  Orthochromatic.  I    Postage  Ud.  6d. 

Photography  Outdoors,  t    Postage  l|d.  6d. 

Photography,  Picture  Making  by.    H.P.Robinson.   Postage  3d.    2s.  6d. 
Photography,   Pinhole  or  Stenopaic.     With  Exposure  and  other  Tables, 
Frederick  Wm.  Mills,  and  A.  C.  Ponton.    Illust.    Cloth  Is.  6d.   Post.  2d.  |s 
Photography,  Pinhole  (Lensless).  t    Postage  l|d.  6d. 

Photography,  Practical  Guide  to.  5th  Edition.  Illustrated.  Post.  3d.    2s.  6d. 

Photography.  Practical  Orthochromatic.    Arthur  Payne.    Post.  2d.  Is. 

Photography,  Practical  Pictorial. 51  Part  I.  A.  Horsley  Hinton.  Illustrated. 
Postage  2d.  Is.  Ditto,  ditto.  Part  II.  Postage  2d.  |s.  Ditto,  ditto.  The 
two  parts  combined,  in  Handsome  Cloth,  Gilt  lettered.    Postage  3d.     2s.  6d. 
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Photography,  Press.  +    Postage  l^d.  6d. 

Photography,  Principles  of  Simple.  Fred.  W.  Sparrow,  R.N.  Postage  2d.  Js 
Photography,  Professional :  I.    Postage  2d.  |s. 
Photography,  Professional:  II.    Postage  2d.  Is. 
Photography,  Seashore.  +    Postage  l^d.  6d. 

Photography,  Science  and  Practice  of.    Chapman  Jones.    Postage  5d.  5s. 
Photography,  Short  Lessons  in.    G.  Ardaseer.    Postage  2d.  Is.' 
Photography,  Stereoscope  and   Stereoscopic.    From  the  French  of  F. 

Drouin.    Fully  Illustrated.    Cloth.    Postage  3d.  2s. 
Photography,  Stereoscopic,  t    Postage  IJd.  6d. 

Photography,  Stereoscopic,  Elements  of.    C.  F.  Seymour  Rothweil.  Post- 
age Id.  6d. 
Photography,  Street.  1    Postage  l|d.  6d. 

Photography,  Studies  in.  John  "'Andrews,  B.A.  Collotype  Illustrations. 
Cloth.    Postage  3d.  3s. 

Photography,  Three  Color.  Three  Color  Printing  and  Production  of  Photo- 
graphic Pigment  Pictures  in  Natural  Colors.  Baron  Arthur  von  Hiibl.  Post- 
age 5d.    7s.  6d. 

Photography  in  Winter.    Cloth.    (Pocket  Size).    Postage  Id.  6d. 
Photography,  Winter.  +    Postage  l|d.  6d. 

Photography  with  Roll  Films.   John  Mcintosh.  Illustrated.  Postage  3d.  Is. 

Photogravure.    W.T.Wilkinson.    2nd  Edition.    Postage  Id.    Js.  6d. 

Photogravure,  Photo=Aquatint  and.  A  Practical  Treatise  with  many  Illus- 
trations, and  Photo-Aquatint  Plate  by  the  Author.  Thomas  Huson,  R.I., 
R.E.  To  which  is  appended  a  Treatise  on  Machine-Printed  Photogravure 
with  Special  Photogravure  Supplement.  By  A.  Villain  and  J.  William  Smith. 
Cloth.    Postage  3d.  2s. 

Photo  =  Lithography.  Georg  Fritz,  Vice-President  of  State  Printing  Wor^s, 
Vienna.  Translated  by  E.  J.  Wall.  With  a  series  of  examples  of  "  scraper- 
boards  "  and  seven  fine  and  expensive  examples  of  Photo-Lithography,  printed 
by  the  State  Printing  Office,  Vienna.    Cloth.    Postage  3d.    3s.  6d. 

Photo=Mechanical  Processes.    W.  T.  Wilkinson.    Cloth.    Postage  3d.  5s. 

Photo=Micrography.  J.  H.  Jennings.  With  a  chapter  on  Preparing  Bacteria, 
by  Dr.  R.  L.  Maddox.    Postage  3d.  3s. 

Photo=Micrography,  Practical.    Andrew  Pringle.     Postage  4d.    3s.  6d. 

Photo=Micrography,  The  A  B  C  of.   W.  H,  Walmsley.  Illust.  Post.  3d.  5s. 

Photo=Micrography.    F.  Martin  Duncan,  F.R.H.S.    Postage  2d.  Js. 

Photo=Miniature,  The.  A  Series  of  Practical  Handbooks  on  the  various 
branches  of  Photography.  Price  6d.  each  net.  Post  free  7|d.  2.  The  Pose 
in  cPortraiture.  4.  Photography  Outdoors.  5.  Stereoscopic  Photography. 
/.  Platinotype  Processes,  y.  Lantern  Slides.  12.  Retouching  Negatives 
and  Prints.  14.  Street  Photography.  15.  Intensification  and  Reduction.  17. 
The  Carbon  Process.  18.  Chemical  Notions.  19.  Photographing  Children. 
20.  Trimming,  Mounting  and  Framing.  21.  Albumen  and  Plain  Paper 
Printing.  23.  Photographic  Manipulations;  24.  Photographing  Clouds. 
25.  Landscape  Photography.  27-  Pinhole  (Lensless)  Photography.  28. 
Seashore  Photography.  30.  Photographic  Interiors.  31.  Photography  at  Night. 
32.  Defects  in  Negatives.  33.  The  Dark  Room.  34.  More  about  Develop- 
ment. 35.  Enlarging  Negatives.  36.  Lens  Facts  and  Helps.  37.  Film 
Photography.  38.  Color  Photography.  39.  Photographing  Animals.  40. 
Platinotype  Modificacions.  41.  Copying  Methods.  42.  Genre  Photography, 
43.  Photographic  Chemicals.  44.  Coloring  Photographs.  45.  More  About 
Orthochromatic  Photography.  46.  Development  Printing  Papers.  47.  Kallitype 
Process.  48.  Commercial  Photography.  49.  Dark  Room  Dodges.  50.  Studio 
Construction.  51 .  Press  Photography.  52.  Aerial  Photography.  53.  Pictorial 
Principles.  54.  Outdoor  Exposures.  55.  Architectural  Photography.  56. 
Hurter  and  Driffield's  Photo-Chemical  Investigations.  57.  Winter  Photo- 
graphy. 58.  Outdoor  Portraiture.  59.  Combination  Printing,  60.  Who 
discovered  Photography.  61.  Methods  of  Control  in  Pictorial  Photography. 
62.  Vacation  Photography.  63.  Photography  in  Advertising.  64.  Figure 
Composition.  65.  Home  Portraiture.  66.  Practical  Methods  of  Develop- 
ment. 67.  Practical  Orthochromatic  Photography.  68.  Decorative  Photo- 
graphy. 69.  Printing-out  Paper.  70.  Advanced  Pinhole  Photography.  71. 
Marine  and  Surf  Photography.  72.  Photography  for  Profit.  73.  Panoramic 
Photography.  74.  Intensifying  &  Reducing  Negatives.  (Others  i n preparation.) 
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Photo  News  Year  Book.  Published  about  June.  Cloth  Is.  6d.  Postage  4d.  Is. 
Photo  Printing",    Hector  Maclean.    Postage  3d.  Is. 

Pianos:  Tuning-  and  Repairing.  2nd  Ed.  Chas.  Babbington.  Post.  2d.  Is. 
Picture  Frames.     See  Frame  ;  Mounting  ;  Trimming. 

Picture  and  Frame  Restoring.*  Illustrations.  Thos.  Bolas.  Postage  Id.  6d. 
Pictorial  Photography.    See  Photography. 

Picture  Postcard,  The  Photographic.    E.  J.  Wall  and  H.  Snowden  Ward. 

Postage  2d.    Is.    Cloth,  2s.    Postage  3d. 
Pictorial  Principles.!    (In  Photography.)    Postage  i|d.  6d. 
Picotees.     See  Carnations. 

Pig  Keeping,  Rational.  To  ensure  Profit.  Revised  Edition.  W.J.  Maiden, 
late  Principal  Colonial  College,  Hollesley  Bay,  Suffolk.  Illustrated.  Dealing 
with  Principal  Breeds,  Selection  of  Stock,  Housing,  Foods,  Breeding,. 
Management,  etc.    Paper.    Postage  3d.    is.;  cloth  2s. 

Pinks.     See  Carnations. 

Placard  Cutting.    See  Wood  Engraving. 

Platinotype  :  Its  Preparation  and  Manipulation.     By  Sir  W.  de  W.  Abney  and 

Lyonel  Clark.    Postage  3d.    2s.  6d. 
Platinotype  Modifications.  +    Postage  l^d.  6d. 

Platinotype  Printing. ir    A.  Horsley  Hinton.    Cloth.    Postage  2d.  Is. 

Platinotype  Processes.  +    Postage  Ud.  6d. 

Platinum  Toning.^    Lyonel  Clark.    Cloth.    Postage  2d.  Is. 

Polishing.     See  Wood  Finishing;  also  Dyes,  Stains,  &c. 

P.O.P.^T    A.  Horsley  Hinton.    Illustrated.    Postage  2d  Is. 

PortraitureforAmateurswithoutaStudio.il  Part  I.  Technical.  Post.  2d.  Is. 

Part  II.  Pictorial.  Post.  2d.  js.  Two  parts  combined.  Cloth.  Post.  3d.  2s.  6d. 
Portraiture,  Home.    Richard  Penlake.    Postage  3d.    2s.  6d. 
Portraiture,  Home,  t    Postage  l^d.  6d. 
Portraiture,  Outdoor,  t    Postage  l|d.  6d. 
Portraiture,  The  Pose  in.l    Postage  Id.  6d. 
Poultry.    See  Utility  Fowls. 

Possibilities  of  a  Small  Lathes.    James  Lukin,  B.A.    Postage  3d.    is.  6d. 

Practical  Collotype.    A.  W.  Fithian.    Postage  2d.    2s.  6d. 

Practical  Gum=Bichromate.    J.  Cruwys  Richards.    Postage  3d.    2s.  6d. 

Practical  Photographer,  The.  Monthly.  Each  issue  is  complete  in  itself, 
dealing  with  a  special  subject  :  3.  Lantern  Slides.  4.  Titles,  Mounts,  Trim- 
ming, Frames,  Gilding,  &c.  7.  After  Treatment  of  the  Negative. 
9.  Platinum  Printing.  10.  Holiday  Hints.  11.  Landscape  Photography. 
12.  Architectural  Photography.  13.  Carbon  Process.  14.  Retouching  the 
Negative.  15.  Winter  Work.  16.  Pictorial  Composition.  17.  Animal 
Photography.  18.  Gum  Bichromate  Printing.  19.  Floral  Photography. 
20.  Portraiture.  21.  Orthochromatic  Photography  (Simplified).  22,  Figure 
Studies  Groups  and  Genre.  23.  Summer  Number.  24.  Pictorial  Printing, 
Part  I.  25.  Pictorial  Printing,  Part  II.  26.  Artificial  Light  and  Night  Photo- 
graphy. 27.  Photographic  Optics  and  Lenses.  28.  The  Optical  Lantern  for 
Projection  and  Enlarging.  (Others  in  preparation).  Numbers  omitted  out 
of  print.    Postage  3d.  is. 

Practical  Photographer's  Annual,  1905.    Postage  4d.    Is.  6d.    Cloth  2s. 

Practical  Radiograpny.  A.  W.  Isenthal  and  H.  Snowden  Ward.  Postage  4d.  6s. 

Printing  Papers.    See  Development  and. 

Printing=out  Papers.!    Postage  Ud.  6d. 

Printing,  Photographic.    See  Albumen,  Autotype,  Bromide,  Carbon,  Gum 

Bichromate,  P.O. P.,  etc. 
Printing,  Photo.    Hector  Maclean.    Postage  2d.    Is.  . 

Printing  Processes.    Popular  Photographic.     Hector  Maclean.  Illustrated. 

Postage  2d.  Is. 

Process  Engravers'  Monthly,  The.  (The  Process  Photogram).  The  oldest 
journal  specially  devoted  to  Zincography  and  Kindred  Processes  (Line  and 
Half-tone),  Collotype,  Woodburytype,  Photogravure,  Photo-Lithography, 
Tri-Color  Work,  etc.  Contains  all  the  matter  of  The  Photographic  Monthly, 
with  sixteen  extra  pages,  and  occasional  Special  Supplements  devoted  to 
Photo-mechanical  reproduction  processes.  Annual  subscription,  post  free, 
8s.  Postage  2d.  Monthly,  6d.  The  volumes  1894  to  1897  are  out  of  print. 
1898.  1899^  1900,  1901,  1902,  1903,  1904  and  1905,  7s.  6d.  each.    Post  free,  8s. 

Process  Reproduction.  Drawing  for.  Charles  J.  Vine.  Illustrated.  Post.  Id.  |s. 
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Process  Year  Book,  The.    Illustrated.    Postage  5d.    Foreign  lOd.  5s. 
Propagfating  Plants!  by  Seeds,  Cuttings,  Layers,  Grafts,  Buds,  etc.  D.  S.  Fish. 

of  the  Royal  Botanic  Gardens,  Edinburgh.    Illustrated.    Postage  Id.  6d. 
Pruning-,  Training-,  and  Trimming:  Trees  and  Shrubs.    D.  Grant  Mclver 

Postage  Id.  6d. 

Pyrog-raphy  and  Wood=roasting-.  Poker-work  with  Home-made,  as  well  as 
with  bought,  tools,  and  some  unusual  applications  to  Leather,  Paper,  Fabrics, 
Glass,  &c.    Illus.    Thos.  Bolas  &  C.  G.  Leland.    Postage  Id.  6d. 

Pyrography  or  Burnt  Wood  Etching.  Mrs.  Maud  Maude.  32  specially- 
designed  Illustrations  by  Wm.  Freeman.    2nd  Edition.    Postage  2d.    |s.  6d. 

Rabbits,  Utility.!  Complete  Instructions  for  Starting  a  Hobby  on  a  small 
scale,  or  a  business;  from  the  breeding,  to  the  marketing  of  the  dead  meat. 
Illustrated.    E.C.Tibbie.    A  rabbit  farmer.    Postage  Id.  6d. 

Radiography.     See  also  Practical  Radiography  and  X  Rays. 

Radiography,  Practical.  Third  Edition.  The  Standard  Handbook  of  Instruc- 
tion in  the  use  of  X-Rays.  A.  VV.  Isenthal,  F.R.P.S.,  and  H.  Snowden  Ward 
Editor  oi  The  Photograhic  Mouthly).    Illustrated.    Postage  3d.  6s. 

Repousse  Work  for  Amateurs.    L.  L.  Haslope.  Illustrated.  Postage  2d.  Is. 

Repousse  &  Metal  Chasing.  *   Illus.   Chas.  Godfrey  Leland.    Postage  Id.  6d. 

Retouching     Arthur  Whiting.    Postage  2d.    Is.    Cloth  2s. 

Retouching,  Art  of.  51    J.Hubert.    Cloth.    Postage  2d.  Is. 

Retouching,  Enamelling  and.    P.  Piqueppe.    Postage  2d.    2s.  6d. 

Retouching  Negatives,  and  Finishing  and  Colouring  Photograms,  Art 
of.    Robert  Johnson.    11  Plates.    Postage  4d.  2s. 

Retouching,  Practical.  Including  directions  for  the  after-treatment  of  the 
Negative  generally.    Drinkwater  Butt,  F.R.P.S.   Illustrated.   Post^e  2d.  Is. 

Retouching  Negatives  and  Prints.  +    Postage  Ud.  6d. 

Roll  Films  (see  Photography.) 

Rose  Grovving.1    D.  Grant  Mclver,  A.R.H.S.    Postage  Id.  6d. 

Rustic  Minor  Arts*  :  Nature  Printing ;   Natural   Magic ;   Decorative  Use  of 

Ferns,  Leaves,  etc.    Many  Illustrations.    Hallton  East.    Postage  Id.  6d. 
Sand=Blasting  and  Etching.*  Illustrated.  Rev.  F.  C.  Lambert.  Post.  Id.  Qd. 
Scagliola.    See  Miscellaneous  Minor  Arts,  II. 
Scent  Making.    See  Perfumes. 

Science  and  Practice  of  Photography.    Chapman  Jones.    Postage  5d.  5s. 

Screw  Threads,  and  Methods  of  Producing  Them.  With  numerous  Tables 
and  complete  directions  for  using  Screw-cutting  Lathes.  74  Illustrations. 
5th  Edition.    Waistcoat  Pocket  size.  Paul  N.  Hasluck.  Postage  2d.     |s.  6d. 

Self  and  Sex  Series.  4s.  each  net.  Postage  4d.  What  a  young  boy  ought  to 
know.  What  a  young  man  ought  to  know.  What  a  young  husband  ought  to 
know.  What  a  man  of  45  ought  to  know. — Sylvanus  Stall,  D.D.  What  a 
young  girl  ought  to  know.  What  a  young  woman  ought  to  know. — Mrs.  Mar\- 
Wood  Allen,  M.A.  What  a  young  wife  ought  to  know.  What  a  woman  of  45 
ought  to  know. — Mrs.  Emma  F.  A.  Drake,  M.D. 

Shakespeare's  Town  and  Times.  H.  Snowden  Ward  and  Catharine 
Weed  Ward  (Fellows  of  the  Royal  Photographic  Society  and  Editors  of  The 
Photographic  Monthly).  Half  Bound,  gold  lettered,  gold  top.  2nd  Edition. 
Enlarged, and  with  four  Photogravure  plates.    Postage  6d.  6s. 

Sheet  Metal,  Working  in  :  Making  and  Mending  Small  Articles  in  Tin,  Copper, 
Iron,  Zinc  and  Brass,    lllust.    3rd  Ed.    Rev.  J.  Lukin.    Postage  Id.  |s. 

Sheet=Metal  Workers'  Guide,  The.  For  Tinsmiths,  Coppersmiths,  Zinc- 
workers,  etc.     46  Diagrams.    W.  J.  E.  Crane.    2nd  Ed.    Postage  3d.    Is.  6d. 

Shells  and  Beads.    See  Miscellaneous  Minor  Arts,  I. 

Signs,  Tickets  and  Posters,  How  to  Write.    Postage  2d.  is. 

Simple  Decorative  Lathe=Work.    James  Lukin,  B.A.    Postage  3d.  2s. 

.Slide  Making.    Practical.    G.  T.  Harris.    Postage  2d.    Is.  • 

Smiths'  Work.    Postage  2d.  id. 

Soldering-,  Brazing  and  the  Joining  of  Metals.*  For  practical  purposes, 
and  with  some  notes  on  decorative  applications.  Full  instruction.  Many  Illus- 
trations and  Designs.    Thos.  Bolas.    Postage  Id.  6d. 

Staining.    See  Wood  Finishing  ;  also  Dyes. 

Stained  and  Leaded  Glass.*    Illus.    W.  T.  Whitehead.    Postage  Id.  6d. 
Steam  Engine  Works,  How  a.§    W.  E.  M ,  i:urnock.    Postage  Id.  6d. 
Steam  Engine,  Model  of  Horizontal.   Cariable  Expansion  Gear.   Coloured  Sec- 
tional Views  of  Parts  and  Full  Explanation.    Postage  2d.    2s.  6d. 
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Steam  Engrines,  Care  and  Managfement  of  Stationary.    31  Illustrations. 

Charles  Hurst.    Postage  2d.  Is. 
Stencil  Cutting:  and  Stencilling:.*    IHus.    "  Jack  Plane."    Postage  Id.  6d. 
Stone  Cutting-  and  Polishing:.*     Finding  valuable  Pebbles,  and  Cutting  and 

Polishingthem  with  simplest  apparatus.  Illus.  Geo.  Day,  F.R.M.S.  Post.  Id.  6d. 
Stone  Mosaic.    See  Miscellaneous  Minor  Arts  II. 
Stratford  =on=Avon.    See  also  Shakespeare's  Town  and  Times. 
Stratford=on=Avon,  Shakesperean  Guide  to.    With  Chapters  on  Warwick, 

Kenilworth,  and  "  The  Shakespeare  Country  "  generally.    By  H.  Snowden 

Ward  and  Catharine  Weed  Ward,  Joint  Editors  of  The  Photographic  Monthly , 
■    and  Authors  of  "  Shakespeare's  Town  and  Times."  Plan  of  the  Town,  Map  of 

the  District,  Eight  Photo-Mechanical  Plates,  many  Sketches.  Post.  Sd.  |s. 
Studio,  The  Photog-raphic.    A  guide  to  its  construction.    T.  Bolas,  F.C.S., 

F.I.C.    Postage,  3d.  2s. 
Studio,  and  what  to  do  in  it.    Robinson.    Postage  2d.    2s.  6d. 
Studio  Construction.  +    Postage  l|d.  6d. 

Talking-  Machines  and  Records.    S.  R.  Bottone.    Postage  3d.    is.  6d. 
Taxidermy.    Postage  2d.  is. 

Teleg:raphy  and  Hertzian  Waves,  Wireless.  S.  R.  Bottone.  Postage  3d.  3s. 
Teleg-raphy,    Wireless.     Popularly  Explained.     Illustrated.     Richard  Kerr. 

Postage  2d.    Paper  Is.    Cloth  Is.  6d. 
Telegraphy,    Wireless.     A  Popular  Explanation.     G.  W.  de  Tunzelmann. 

Postage  3d.    |s.  6d. 

Teleg:raphy,  Wireless.    Popular  Explanation.    3rd  Edition.    G.  W.  de  Tunzel- 
mann, B.Sc.Poscage  3d.    Is.  6d. 
Telephone  Service.    Herbert  Laws  Webb.    Postage  od.  m. 
Telephoto  Work.     G.  H.  Deller,  M.A.    Cloth,  2s.  net.    Postage  2d.  Is. 
Telephotography,  Elementary.    Ernest  Marriage.   Illust.   Post.  Ad.    3s.  6d. 
Telephotography.  +    Postage  l^d.  6d. 

Tools  :  Their   Use  and   Home  Manufacture.*      By  Thos.  Bolas  &  C.  G. 

Leland.    Many  Illustrations.    Postage  Id.  6d. 
Trimming,  Mounting,  and  Framing.  +    Postage  l|d.  6d. 
Tuning  Pianos.    See  Pianos. 

Turning,  Ornamental.  Num.  Engs.  J.H.Evans.  In  3  vols.  Post.  3d.  3s.  6d.  each 
Useful  Arts  and  Handicrafts.  A  Series  of  Simple  and  Practi  ;al  Books  at 
6d.  each  net.  Post  free  7d.  Designs  and  working  drawings  are  a  special 
feature.  1.  Introduction: — Designing  and  Drawing.  2.  Wood-Carving. 
3.  Picture  Frames — Making  and  Decorating.  5.  Decorated  Woodwork.  By 
Carving,  Colouring  and  Wire  Inlaying.  6.  Gouge  Work  and  Indented  Wood- 
work. 7.  Wood-Engraving  and  Placard  Cutting.  8.  Bent  Ironwork.  9.  Pyro- 
graphy  and  Wood-Roasting.  10.  Stained  and  Leaded  Glass.  11.  Artificial 
Wood  ;  and  Shavings  in  Decoration.  12.  Venetian  Marquetry  and  Inlaying. 
13.  Church  Decoration  (Permanent).  14.  Church  Decoration  (Temporary). 
15.  Home-made  Lathes.  16.  Fret-cutting.  17.  Repousse  and  Metal  Chasing. 
18.  Tools — their  Use  and  Home  Manufacture.  19.  Soldering,  Brazing  and 
the  Joining  of  Metals.  20.  Wood  Turning.  21.  Cycle  Repair  and  Mainten- 
ance. 22.  Etching  on  Metals.  23.  Stencil  Cutting.  24.  First  Steps  in  Paint- 
ing. 25.  Pastel  and  Crayon  Drawing.  26.  Stone  Cutting  and  Polishing. 
27.  Home  Adornment  and  Furnishing.  28.  Jewellery  and  Trinkets,  home- 
made. 29.  China  Decoration  and  Repair.  30.  The  Decoration  of  Fabrics, 
31.  Paper-work.  32.  Gums,  Glues,  Pastes,  and  other  Adhesives.  33.  Per- 
fumes and  Cosmetics,  home-made.  34.  Glass  Decoration.  35.  Amateur 
Curating.  36.  Gesso  Work.  37.  Picture  and  Frame  Restoring.  38.  Fitments 
for  the  Home.  39,  Bamboo  Work.  40.  Paper  Flowers.  41.  Bookbinding. 
42.  Book-shelves  and  Books.  43.  Leather  Work.  44.  Design  Laying.  45. 
Rustic  Minor  Arts — Nature  Printing  ;  Natural  Magic  ;  Decorative  use  of 
Ferns,  Leaves,  &c.  46.  Miscellaneous  Minor  Arts,  I. — Bones  and  Florns  ; 
Shells  and  Beads  ;  Coral,  Amber,  Ivory,  &c.  47.  Miscellaneous  Minor  Arts. 
II. — Stone  Mosaic,  Scagliola,  Ceresa,  Nail  and  Scale  Work,  Bead  Inlay  and 
the  making  of  Wooden  Tankards,  &c.  48.  Basket  Making.  49.  Window 
Ticket  Writing.  50.  Modelling  in  Clay  and  Wax,  &c.  51.  Sand-Blasting, 
Etching,  &c.  52.  Grant?erising,  or  extra  illustrating.  Vol.  I.,  Parts  1  to  13, 
Vol.  II.,  14  to  26,  Nol.  III.,  27  to  39,  Vol.  IV.,  40  to  52,  in  handsome  cloth  bind- 
ings. Price  7s.  6d.  each  net.  Post  free  8s. 
Utility  Fowl=Houses  and  Appliances,  t    Illust.    H.  Francklin.  Post.  Id.  6d. 


*  t  §  +  H  ++    Special  series;  see  note,  head%f  page  I. 


Dawbarn  &  Ward,  Limited. 


Utility  Fowl  Feeding^  and  Managfement.t  Illustrated.  H.  Francklin. 
Postage  Id.  6d. 

Utility  Fowls,  i    Incubating  and  Rearing.    Illust.   H.  Francklin.   Post.  Id.  6d. 

Utility  Fowls.!  The  four  books  above-named, bound  together,  handsome  cloth, 
with  Index.  Does  not  deal  with  the  "fancy,"  but  is  believed  to  be  the  most 
practical  book  in  print  on  the  keeping  of  fowls  for  profit.   Postage  3d.    2s.  6d. 

Utility  Fowlst  :  Selection,  Improvement,  and  Diseases.  Illustrated.  H. 
♦  Francklin.    Postage  Id.  6d. 

Utility  Poultry-keepers'  Account  Book.  A  very  Useful  Book  for  Amateur 
Poultry-keepers,  showing  at  a  glance  the  Daily,  Weekly,  Monthly,  and  Yearly 
Statement  of  Profit  or  Loss  Account.  A.  Hunt.  Second  Edition.  In  stout 
boards.    Postage  3d.  2s. 

Vacuum  Tubes,  Experiments  with.  54  Illustrations.  Sir  David  L.  Solomons, 
Bart.,  M.A.    Postage  2d.  2s. 

Varnishes.     See  Wood  Finishing  ;  Dyes,  Stains,  etc. 

Veg-etable  Garden  Calendar,  The.t    D.  S.  Fish.    Postage  Id.  6d. 

Ventilation  of  Houses.    See  Heating  and  Ventilation. 

Warwick.    Guide  to.    See  Leamington. 

SVatch  Jobber's  Handybook.    By  Paul  N.  Hasluck.    Postage  3d.  Js. 
V^atch  Repairing-,  Cleaning  and  Adjusting-     A  Practical  Handbook.    F.  J. 

Parrard.    Over  200  Illustrations.    Postage  3d.    4s.  6d. 
Window  Ticket  Writing-.    A  Practical  Guide.     W\  C.  Scott.  Postage  2d.  Is. 
Window  Ticket  Writing.*    Arranging,  Spacing,  and  Lettering:  in  Colours, 

Gold,  etc.    Many  Diagrams,  Dissected  Alphabets,  etc.    Postage  Id.  6d. 
Wiring-  Tables.    See  Electric  Wiring  Tables. 
Wireless  Teleg-raphy.    See  Telegraphy. 

Wood  and  Shavings  in  Decoration.*   Artificial.     Illustrated.    C.  G.  Leland 

and  Rev.  F.  C.  Lambert.    Postage  Id.  6d. 
Wood  Carving.*  Many  Illustrations  and  Designs.  C.  G.  Leland.  Postage  id.  6d. 
Wood  Carving  for  Amateurs.    Edited  by  D.  Dunning.    Postage  2d.  Is. 
Wood  Carving,  Practical  Designs  for.    30  carefully  graded  working  designs 

for  Wood  Carving  or  Poker  Work.  Thomas  J.  Perrin.  Postage  3d.  3s.  6d, 
Wood  Engraving  and  Placard  Cutting.*    Many  Illustrations.    C.  G.  Leland 

and  Thos.  Bolas.    Postage  Id.  6d. 
Wooden  Tankards.*    See  Miscellaneous  Minor  Arts,  II. 

Wood  Finishing.    See  Dyes.  Stains,  Inks,  Lacquers,  Varnishes  and  Polishes. 
Wood  Finishing.    Staining,  Varnishing,  Polishing,  etc.    Postage  2d.  Is. 
Wood  Roasting.    See  Pyrography. 

Wood  Turners'  Handybook,  The.    Paul  N.  Hasluck.    Illust.    Post.  3d.  Is. 
Wood  Turning.*    Many  Illustrations.    Rev.  F.  C.  Lambert.    Postage  Id.  6d. 
Woodwork.     See  Gouge  Work. 

Woodwork,  Decorated.*     By  Carving,  Coloring  and  Wir^  Inlaying.  Many 

Illustrations.    C.  G.  Leland  and  C.  E.  Dawson.    Postage  Id.  6d. 
Woodworker's  Handybook,  The.    Paul  N.  Hasluck.    Illust.    Post.  3d.  is. 
Workshop,  Amateur's  Companion  to  the.    Postage  2d.    Is.  6d. 
Workshop  Appliances.    Gauging  and  Measuring  Instruments — Hand-Cutting 

Tools,  Lathes,  Drilling,  Planing,  and  other  Machine  Tools  used  by  Engineers. 

C.  P.  B.  Shelley,  M.I.C.E.     Additional  Chapter  on  Milling.     R.  R.  Lister. 

325  Woodcuts.    Postage  3d.  5s. 
Workshop  Drawing,  How  to  Read.§    W.  Longland.    Postage  Id.  6d. 
Workshop  Makeshifts.    H.  J.  S.  Cassal.    Postage  3d.    2s.  6d. 
Workshop  Mathematics.    Frank  Castle.  Two  Parts.   Post.  2d.   Each,  |s.  6d, 
X  Rays.    See  also  Radiography. 

X  Rays,  The.    Arthur  Thornton,  M.A.    Postage  Id.  6d. 
Yachts  and  Boats.    See  Model. 
Year  Book.    See  Electrical  Engineer. 
Zincography.    Josef  Bock.    Postage  2d.    2s.  6d. 


Any  book  not  in  this  list  obtained  to  order  upon  receipt 
of  published  price  and  postage.  No  book  supplied  to  order 
can  be  returned. 

— —  ^  
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THE  HIT  OF  THE  SEASON. 


™""ROTO"  FILM 

A  new  roll  film  now  on  the  market,  giving  great  success. 

SPECIAL  FEATURE  -  j  ^^^^  ^MSm  IN  TIK  CASE. 

To  ensure  its  keeping  qualities :  ) 

IN  ALL  SIZES,  TO  FIT  ANY  CAMERA. 
Our  "ROTO"  Film  is  manufactured  on  the  most  up-to-date  principles,  and  yields 
beautiful  negatives  with  any  Standard  Developer. 

ORDINARY  PRICES  («  exposures  3^  x  4i,  3/-,  or  6  exposures  at  1/6). 


ROTOGRAPH  BROMIDE  PAPER 


Can  be  strongly 
recommended  to 
amateurs  and 

professionals  for  its  regularity  in  working.  It  is  produced  in  two  different  kinds, 
the  Matt  surface  giving  the  effect  of  platinum  paper,  and  the  Glossy  surface 
producing  prints  similar  in  appearance  to  silver. 

This  paper  is  produced  in  thin  and  thick  qualities.    Seven  grades  in  all. 
Per  Packet,  12  Sheets,  \-pL,  6d. 


nnXnY  A  AOI  inUT  D  A  DCD  ™s  is  acknowledged  to  be 
IlU  I  UA      UAoLlUn  I  til  of  the  finest  papers  ever 

put  upon  the  market.    It  is 

very  easy  to  work  and  requires  no  dark  room. 

This  paper  is  made  in  six  grades,  msitt  and  g^lossy* 
12  Sheets,  \'pL  size,  6ci>  per  Packet, 


ROTOGRAPH  NECATIVE  PAPER  piifiF-" 

tages  of  films  in 

use,  the  price  is  about  one-third  that  of  films. 
For  Negatives  and  Transparencies,  in  Two  Speeds,  Rapid  and  Norma.ia 
Sample  Packet,  6  Sheets,  \'pL  size,  post  free,  18> 


nA  O  Ji  DnO      These  Cards  are  now  sold  in  Three  Sizes,  and  can 

rUul       IjHiiUu      be  obtained  Coated  with  either  the  ROTOGRAPH 
I  WW  I      wiiiiww      i^ApiD  BROMIDE  or  ROTOX  SLOW  GAS- 
LIGHT EMULSIONS— Matt  or  Glossy  Surfaces. 

PRICES  ARE  AS  FOLLOWS:— 
ORDINARY  REGULATION  SIZE    -  {%^'  Per  Packet  of  12 
(5i  X  3O  tSOs.  „         „  1000 

PANEL  SHAPE  (si  X  if)      •      -      '  P®*"  ^^^^^'^ 

MIDGET  SERIES  (si  X  25)  -      -        Uos.  1000 

All  interested  in  BROMIDE  PHOTOGRAPHY  should  read 

''THE  BROMIDE  MONTHLY." 

Each  Issue  contains  Splendid  Bromide  Frontispiece.     Specimen  Copy  sent  on 
receipt  of  3d.  in  stamps.    Annual  Subscription,  2/6  post  free. 


FROM  DEALERS,  or 

The  ROTARY  PHOTOGRAPHIC  CO.,  Ltd., 

14  New  Union  Street,  MoorHelds,  LONDON,  E.C. 

Works:  WEST  DRAYTON,  MIDDLESEX. 
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ROSS' 

PHOTOGRAPHIC  LENSES, 
CAMERAS,  Etc. 

Send  for  Illustrated  List  of 

ROSS'  Lenses  for  Landscapes,  Architecture,  and  Outdoor  Groups. 
ROSS'  Lenses  for  Portrait  or  Group  Work  in  Studio. 
ROSS'  Lenses  for  Instantaneous  Views  and  Hand-Camera  Work. 
ROSS'  Lenses  for  Line,  Half- Tone,  and  Three-Colour  Work. 
ROSS'  Studio  and  Field  Cameras — The  most  perfect  Models. 
ROSS'  Twin-Lens,  Magazine,  and  Focal-Plane  Cameras. 
ROSS'  Apparatus  and  Accessories  for  all  requirements. 

And  several  Important  New  Series  of 

LenseSi  Cameras,  Lanterns,  etc.,  etc. 


Also  Illustrated  Lists  of 

ROSS'  Microscopes,  Objectives,  and  Micro- Apparatus. 
ROSS'  Telescopes,  Military,  Naval,  and  Sporting. 
ROSS'  Prism  Binoculars — Improved  Model. 
ROSS'  Field,  Race,  and  Opera  Glasses. 

ROSS'  Mercurial  and  Aneroid  Barometers  and  Thermometers. 
ROSS'  Sextants,  Compasses,  Pedometers,  etc. 
ROSS'  Surveying  and  Drawing  Instruments,  etc. 

Including  several  Novel  and  Improved  Designs  in 

Microscopes  and  Prism  Binoculars. 


DOQQ    I  ii\  '^^^  ^^"^      London,  W- 

lyUOO^  l^lilt^  31  Cockspur  St.,  Charing  Cross,  S.W, 

Optical  Works:  CLAPHAM  COMMON,  S.W. 
Sole  British  /Manufacturers  of  Zeiss  and  Goerz  Lenses. 
Gold  Medals  and  Highest  Awards  at  all  Great  Intertmtional  Exhibitions. 


' '  Nothing  but  the  best  rom  start  to  finish  will  ensure  that 
feeling  of  satisfaction  which  is  the  basis  of  true  pride." 


Since  1877 

the     London"  Plates 

have  maintained 
their  reputation  as  unequalled 

in  all  climates. 

Sole  Makers: 

IM  &  WAINWRIGHT, 
Croydon. 


LJSTS  FREE. 


KODAK 

BROMIDE  PAPERS 

Have  a  WORLD-WIDE  REPUTATION  and  are 

25  to  40  per  cent. 

Cheaper  than   any  other  First-Grade 
Paper. 

Packets  of  Twelve  Quarter-Plate 

4d. 

other  Sizes  in  Proportion. 


Permanent.  Platino-Matte.^ 

Kodak  Royal. 
Kodak  White  Royal.  Nikko. 


A  book  of  printed  specimens,  pointing  out  the  chief  charactep- 
istics  of  each  class  of  paper  and  giving  instructions  for  use, 
will  be  sent  post  free  on  application. 


KODAK,  Ltd.,  ^o.Tb 


57 f  S9t  &  6 1  Clerkenwell 
C. 


And  Branches. 


